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Introduction 


What does it mean to be an artist, and where does one begin? Seize this moment, right 
now. Anyone who wants to can become an artist, and artists can broaden their creative 
horizons at any point in their lives. Everyone has unique, unrealized creative potential. 
Artmaking is creation, and creating something is a profoundly emotional and personal 
act. Discovering and continually rediscovering how that act will manifest itself within a 
physical or digital space move us forward on a lifelong journey. 

Originality is limited only by our imagination and the ability to break outside the sys- 
tems we inhabit. Still, we also draw on inspiration from things we experience, see and 
feel throughout our lives. 

The human mind is continually creating alternative communication pathways, either 
overtly or covertly. Artists devise many methods of practicing, thinking, assessing and 
defining themselves. The chosen medium artists use to express their vision is almost 
inconsequential as long as it connects to what moves them or what they feel the need 
to share. 

Taking a macroscopic view of the information we are deluged with daily, consider how 
many profound (and banal) layers of unspoken and hidden meanings are inside every 
word, image, video, meme or advertisement impinging on our consciousness. 

Consider photography: Trillions of pictures are uploaded onto social media platforms 
on the daily (exponentially more than any other time in history). Photography, its now 
ubiquitous devices and the very idea of the image have become a fully integrated part of 
our existence. We use our smartphones, tablets et al. to effortlessly capture huge num- 
bers of filtered and algorithmically manipulated images and post them to social media 
almost automatically, creating a sense of homogeneity that begins to devalue the creative 
aspect of images altogether. Understanding these forces and the comfortable traps they 
lay for creatives is the key to being able to transcend them. 

Throughout history, photography has been used to surveil, control, manipulate and 
influence people. Conversely, it has also been used to assist in understanding who we 
are, or to inspire others and promote positive change. The power of any art medium 
resides in its ability to foster a greater understanding of the world. Artmaking and art 
sharing serve a crucial role in how we experience cultures in deeper and interconnected 
ways. Much of art begins as a question or an instinct. 

After nearly 200 years of development, the medium of photography has accumulated 
overwhelming mountains of nuance, ephemera, minutiae and breadth of concerns far 
beyond the grasp of any individual. Achieving clarity about any one technique requires a 
level of understanding that can be achieved only through focus, repetition and practice. 

Is it essential that artwork be reproducible? Photography was invented to duplicate 
the natural world. Is that still its prime mission today, or do we need to ask photography 
new questions about what it has been, what it is and what it can become? 
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Alternative Process Photography for the Contemporary Photographer: A Beginner’s Guide is 
about opening options for artists and providing opportunities for gaining a broader 
perspective of their choices. These choices encompass the interrelatedness of a wide 
range of photographic concepts, theories and techniques from their invention, their 
maturation and continuing development into the digital age. 

Chapter | highlights artists speaking about who they are and what a selected sam- 
ple of their work has meant to them. These individuals work within many different art 
mediums to express themselves. However, they are all similar in their shared love for 
materiality (creating material objects). All the interviewees work on projects, notions or 
intuition, and their artistic decisions are their own. 

These artists discuss who they are in their own voices, revealing their personalities 
and sharing insight into their working methods and creative processes. Everyone creates 
and approaches art differently; however, similarities in experiences allow the new practi- 
tioner to understand alternative perspectives that can also serve to stimulate their work- 
ing process. As the Newtonian saying goes, “We all stand on the shoulders of giants.” 

Chapter 2 investigates many light-based technologies by understanding radiant 
energy (the wavelengths of light and their resulting colors). This approach further 
expands into consideration of practical chemistry and technology, and how that has 
evolved into methods for efficiently capturing radiant energy (photography). Five spe- 
cific photographic processes take up the remainder of the chapter: calotype, daguerre- 
otype, wet plate collodion, gelatin dry plate and digital technologies (including digital 
negatives). 

Each process is further divided into two distinct sections. The first speaks to the meth- 
ods, invention and the general timeline of chemical and technological advancements. 
The second section is a simplified explanatory walkthrough of methods for creating 
images with each process, allowing the practitioner to further explore and experiment 
with creative departures. This portion of the text works in tandem with the supplemen- 
tary online video series, which demonstrates specific formulas and steps for working with 
each approach. 

Chapter 3 investigates print media through a timeline of communication from pre- 
history up to and into the era of digitally transmittable data. The chapter further builds 
upon the chemical and technological topics covered in Chapter 2 and further explores 
metals, redox reactions, substrates, and printer technology, as photography is also 
rooted in advancing visual communication through the evolution of methods of repro- 
duction. Four distinct groups of photomechanical reproduction methodologies take up 
the remainder of the chapter. 

First is the group of silver-halide processes including salt, albumen, collodio and 
gelatin chloride. The second group is siderotypes (iron-based processes) and includes 
cyanotype, argentotype, kallitype, platinotype and palladiotype. The third is the group 
of hexavalent chromium processes focusing on gum dichromate. The fourth and final 
set of methodologies are digital and transmitted reproduction processes, which include 
digital screens (e.g., monitors), digital printing dyes, pigments and substrates, digital file 
formats, color management and output types. 

Chapter 4 begins a discussion about photography’s relationship with communities 
with a range of individuals speaking from their perspectives on creative and professional 
development, curating, exhibiting, their artmaking discipline and the use of photogra- 
phy as a vital visual record and key community-building resource. 
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Part I: Lens(less)-Based Imagemakers 


Why does our species find it necessary to express ourselves? Our desire to share and 
communicate with others is deeply rooted within us and helps define us as humans. 

Creating shareable representations of the ideas and passions that move us—via any 
number of media based on the materials available to us, the current state of our tech- 
nologies, our sense of what has gone before and what we aspire to—has characterized 
nearly all cultures from the dawn of prehistory in every generation over tens of thou- 
sands of years. From developing visual languages and media giving rise to cave paintings, 
to objects of personal adornment, to creating symbols and totems, and so much more, 
creating defines us. 

Collectively, we are unique because we continually develop technologies that empower 
how we express ourselves. Throughout time, we have figured out how to make pigment 
from ash and earth through experimentation, we crafted brushes from animal hair, and 
from chemistry, physics and optics, we created the expressive medium of photography. 

The act of creation through honest personal expression may be the purest form of 
freedom because it comes from who we are at the deepest level. And it grants artists 
great power and responsibility. As artists work throughout their lives, how they work and 
the work they produce evolves, not only as they go through the natural stages of their 
lives, but also as the act of creating is inherently an act of change that changes artists 
as well their audiences and their societies in complex ways. This also puts artists on the 
front lines of their times and the issues affecting their worlds. Photography can express 
great beauty and capture evanescent truths, but it is also mired in myth, lies, power and 
loss. 

Since its invention, photography’s powers of expressiveness have been rooted in con- 
tradictions. Its creation is responsible for some of the powerful tools used in modern 
techniques of propaganda, exploitation, surveillance, racism, eugenics and other forms 
of negative social control. Alternatively, photography can expose and help oppose these 
harmful intentions. The medium’s power offers a means to elevate, or to be used to feel 
complex emotions. Photography is an equalizer of classes and offers accountability. Its 
importance as a medium adds to our greater understanding of the social and emotional 
world. 

Contemporary art and photography are about expressing the now, commenting now. 
What type of work does the artist want to make? If the artist chooses to share, then the 
expression made requires an audience. In many cases, it is a mode to create a dialogue 
in which communication happens between one or more parties (artist to viewer). Shar 
ing takes bravery, and things the artist shares may be highly personal, non-mainstream 
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or difficult to understand. In many cases, the making of the work may be as much a 
means for the artists to understand themselves as to reach others, but even so, they may 
still accomplish sharing by illustrating their quest in a way that resonates with others. 

Many artists ask themselves: Is this idea a trend? However, the more substantial ques- 
tion would be to consider: What do I really want? This opens the door to new creative 
pathways. Does this idea require research? What am I honestly speaking about with what 
I have made? 

Leaving work one-sided and self-serving has its uses if the artist is not comfortable 
sharing. However, without the receiving end of the communication, it only serves the 
creator and does not influence the greater global community. Art will give back only 
what the artist puts into it. If the artist does not care about his or her work, why would 
anyone else? 

Making artwork is challenging, and using the medium of photography to express it 
contains its own difficulties to transcend historical and sociological pitfalls. Using his- 
torical processes can add additional complexities, for example, by adding an air of his- 
toricity where no historical reference really applies or where it may feel forced as a 
technique. 

Artists may ask themselves these additional questions: Why is this method of expres- 
sion important in this case? Does the artist’s idea require vernacular photography (i.e., 
photographs of people, places or things) ? How can the entire range of the photographic 
medium be used in alternate ways that may enhance the artwork’s expressive capacity? 

Everyone brings his or her own unique set of experiences to the medium. Deciding 
how to express the idea is the most challenging part. Is there a right or wrong way to 
express that idea? No! Instead, an artist may ask why this is important. What refinements 
are required to communicate and express the idea? Write, read, sketch, photograph, 
research and express the idea, thought or notion. When the artist is comfortable (or at 
least not too uncomfortable), it is valuable to share the work with trusted peers who will 
talk about the work openly and honestly. 

How do alternative photographic processes fit into the more significant discussion of the 
photographic or even greater art world? In some instances, its practitioners build an 
almost cult-like or obsessive fascination with its tools and techniques. It is essential to 
know that the medium is a secondary consideration that may or may not support the 
idea. It can be a means to an end in some cases, but there are always other fruitful paths 
available. 

As humans, we have difficulty merely communicating with each other effectively by 
straightforward speech. When we communicate via sharing art, the nuance involved in 
understanding increases the degree of complication. The key is to be honest with one- 
self about the work made, which is easier said than done. 

This chapter highlights the work and ideas of a highly diverse group of artists and 
offers an introduction to how they came to photography and developed their method- 
ologies. It also illustrates how their aesthetics have evolved and how they have been able 
to zero in on what is important to them. 

The artists’ relationship with the photographic medium and its materiality is a vehicle 
that assists in expressing their ideas. However, every artist interview presented here rep- 
resents only a small sample of each artist’s work and journey. Their bios and additional 
information are available at the end of sections I and II of the chapter. Both sections in 
the chapter are in chronological order according to the history of each process’s histori- 
cal invention. 
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Making artwork by any method brings us face-to-face with opportunities, challenges, 
frustration and potential failures. Remember, the growth gained from the attempt will 
always outweigh the loss of not trying in the first place. Feel confident in the intentional 
or unintentional method used to express the idea and follow where the artwork takes 
you. It is yours to explore and do with as you see fit. 


The Pinhole Effect 


Figure 1.1.1 The Pinhole Effect 


Recorded knowledge of the pinhole effect dates to the 5th century BCE in China. The pin- 
hole effect is a method of projecting three-dimensional (3D) reality through an aper- 
ture onto a two-dimensional (2D) surface. All cameras and in fact most forms of vision 
utilize the pinhole effect. 

In Western culture, one application of the pinhole effect known as the camera obscura 
became popular as a tool for artists during the Renaissance and is still used today. Early 
camera obscuras and the basic form of modern pinhole cameras did not employ lenses; 
rather, light came through a small aperture cut or drilled into a small box or room. 
Light passing through this aperture creates an inverted 2D image on the surface of the 
inside of the darkened room or box. 

Renaissance artists sat inside the camera obscura and used the projection to assist in 
their drawing or painting. Other tools utilizing the pinhole effect have been developed 
to assist artists, for example, the camera lucida. 

In a pinhole camera, which is a modern adaptation of the pinhole effect, an artist 
exposes the projection onto a light sensitive surface. Lenses can be used to enhance, 
alter or change the projection. In general, lenses brighten or correct for optical aberra- 
tions caused by the pinhole effect. 

Pinhole cameras are also described as lens-less or primitive cameras. All pinhole cam- 
eras are containers consisting of four parts: A light tight box, a lens and/or aperture, a 
shutter and some type of light sensitive material such as digital or analog. 

The process of making a pinhole image opens many options for artistic expression. 
The light sensitive materials can be loaded into a camera one makes or buys. This can be 
made to fit any size or format. The artists interviewed next use this method of primitive 
capture to see and experience the world in their own unique ways. 
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Figure 1.1.2 Truck Camera Exposing Garden of the Gods Parking Lot 
Source: Oelklaus, Heather. Truck Camera Exposing Garden of the Gods Parking Lot. 2013. Colorado Springs, CO 


Figure 1.1.3 Garden of the Gods Parking Lot 
Source: Oelklaus, Heather. Garden of the Gods Parking Lot. 2013. Colorado Springs, CO 
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Time goes by, and I dive into all different types of things with photography. I have 
over a hundred fifty cameras in my collection. I love them as sculptural tools in and 
of themselves. 

Within the last five years, I have been moving farther away from photography. 
Not to imply that I do not like it, or I thought I knew everything about it, but I just 
needed to fall in love with it again. I do not need to be defined as a photographer; 
I wish to be not defined at all. 

If someone says, “I want to be an artist,” then work towards that goal, idea, and con- 
cept, the method of the medium used will hopefully reflect that concept in a poetic 
and gorgeous way. For example, if I needed to learn how to use watercolor for this spe- 
cific concept, I would do that. I’ve always felt that labeling is very constrictive for me. 


Heather describes the purchase of a 1977 box truck that she converted into a drivable 
camera. 


I have a pinhole camera truck called Little Miss Sunshine and it allows me to take 
5-foot by 10-foot paper negs. The box truck makes me feel badass, and I love it. She 
still smells like the’’70s when you drive her. It is most likely exhaust, but I think that’s 
how the’70s smelled. Little Miss Sunshine is more like a sculpture that I’m driving 
around because there’s so much work that has to be done to keep her going. 

One year, I invited people into my darkroom down in my studio. Participants 
brought boxes to make their pinhole cameras. Just a regular old pinhole party, like 
where everyone has boxes instead of wine. That day we were all laughing, and I said, 
I think next year, I want a truck because I need to make something bigger and bigger. 


She “felt like it was a creative sign that appeared to me in an ad on Craigslist. That 
big yellow truck, that 1977 Chevy 14-foot box truck that looks like a yellow box of Kodak 
film. I test drove her.” Heather had to have the truck and purchased it. Once acquired, 
the work on conversion and making art began. 

Finding new creative ways to repurpose materials is essential for Heather. A hole is needed 
for a lens; however, more time was needed to finalize the overall design and function of 
the inside of the box. “Should the inside be painted black or white? When you're inside it, 
the image is everywhere covering the world’s projection outside, everywhere. How big can 
I make these pieces? Every wall is covered, making those decisions is very sculptural.” 

She understood the pinhole truck’s complexity. Going and getting the metal cut at the 
metal shop allowed her to share the experience of being in the camera with the metal- 
workers. They were not sure why she needed the large metal sheet to aid in making art. 
“I’m buying one 5-foot by 10-foot piece of metal to put on the wall,” so she may affix the 
light-sensitive material. 

“T brought them to the back of the truck where I have bean bag chairs, and I said, 
let me show you what I am doing.” The workers were probably wondering why she was 
enclosing them in the back of a box truck in an entirely light-tight space. Once she 
opened the lens, the projection of an inverted world appeared on every surface. “The 
experience can be jarring if you are not used to being in complete darkness or have 
never seen the pinhole effect.” 


I just heard giggling back there. To be in that space taught me a lot about quieting 
down my mind and having patience. I thought I had all these ideas of what I wanted 
to do with Little Miss Sunshine. I wrote them all down, and then I thought I must 
know what she can do. Before I run, I need to walk. 
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I wanted to do a series on what the truck would like to shoot. If the truck was a 
person, where would it take a picture? If it was a tourist, where would it go? I’m in 
Colorado, so pulling out of a parking lot like Garden of the Gods or a bowling alley 
parking lot, and it’s a bizarre experience . . . observing it inside the camera. 


When Heather exposes her big negatives, they are composed of individual sheets of 
photo paper aligned and positioned with magnets on the inside of the box truck and 
directly opposite the pinhole lens. She further explains some of the giant pinholes’ 
specifics that directly affect the resulting image and the experience inside the camera 
during exposure. “The size of the aperture is f/1497. It takes anywhere from 12 minutes 
to 40 minutes to make an exposure. I like being in there. Time just kind of gets lost.” 

“When I display the images, I display them right side up instead of upside down. The 
originals that I shoot in the truck are what are exhibited on the walls. It is this unique 
one-of-a-kind experience and one-of-a-kind piece.” 
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Stephanie L. Paine 


Figure 1.1.4 Helios 
Source: Paine, Stephanie. Helios. 2020. MI 
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Figure 1.1.5 Helios 


Source: Paine, Stephanie. Helios. 2020. MI 
Paine, Stephanie, Interview with the author, October 8, 2020 
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Stephanie is an image-based artist from Michigan. She had spent several years living 
and teaching in Turkey and now is an assistant professor of photography in Louisiana. 
Stephanie’s work and where she is from are rooted and have prompted her interest in 
the landscape and environmental issues. Climate change, industrial pollution and how 
these affect her neighbors and hometown are some of the forces driving her work. 

She shares where it all started. 


Iam from a small town in Michigan that was founded by the logging industry. Much 
of the state had been decimated by deforestation by the turn of the 20th century. 
Over time the logging industry became replaced by the auto industry. 


These forces continually change the landscape and its natural habitats in a short period. 
Stephanie left Michigan and described what led her to live in Turkey. 


There was not this magic time for me where I thought, yeah, photography will do 
everything that I want. It is a field where one has to be willing to take a risk. One of 
those risks was leaving home and pursuing graduate school in Indiana. 


After graduate school, the decision to take another risk prompted her to explore, and 
she left the US to live in Turkey. She lived there for about six years. Stephanie explained 
that this move changed her as a person. She learned another language and gained a 
broader understanding of visual culture and art history. 

She came back to the US from Turkey and moved to Louisiana and has lived there for 
four years. Over this time, she has internalized her experience of living abroad, which 
has inspired her creativity. Her work has become “more figurative and informed by the 
human experience” in a global context. 

As a professor, her tenacity in facing risk is vital for enhancing the perception of the 
next generation of upcoming artists. “It is essential to take a little bit of a risk in what 
one does. Traveling, applying for artist residencies, e.g., are options to get out of one’s 
comfort zone.” The ability to remove oneself from a familiar setting, be it cultural 
or otherwise, is crucial in fostering thinking about new approaches to artmaking and 
oneself. 

Her genesis in seeing the potentiality of the photographic medium stemmed from a 
love of learning about photography. She found an introduction to alternative photog- 
raphy class that brought about a greater understanding of the photographic medium’s 
magnitude and potential. The photograph 


is not just a still of reality, but something one can alter or manipulate into a much 
more expansive medium. The method or process should relate to the message. We 
have so many options available. It is all rooted in that exploration. 


Stephanie’s use of the terms alternativeand photography can be redefined as new modal- 
ities of expression. In other words, how can alternative photography be understood as 
a contemporary mode of expression? “It is hard to define contemporary as it is always 
changing and is always in the present.” This may imply the process and one’s relation- 
ship to their subject. “We are developing the process with a concept, writing, and the 
methods begin to merge.” 

She describes her approach to making artwork as linear. Starting from a point of inter- 
est, that pursuit gets put into a particular box for a time. She then begins to carve out 
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a formula for creating something. She explains that this “is more about learning some- 
thing and trying to see what happens. That tends to be how a series develops.” 

Her in-process project is titled Helios. The sun-centered name conceptually relates 
to the overarching issue of climate change and rising temperatures on earth. Utilizing 
her pinhole camera and physically moving the camera around “is painting with the sun 
directly onto the photosensitive surface” with a design and general outcome in mind. 


Jennifer Crane 


Figure 1.1.6 Dear Edward 


Source: Crane, Jennifer. From the series Dear Edward. 2010, 40 x 50” 


Contemporary Artists and Methods 11 
Dear Edward, 


I have taken several exposures of a green pepper that I purchased 
at a local grocery store. I went to several stores looking for one 
with an unusual shape like the ones you photographed in 

1930 but they were all similar in shape and size. I was frustrated 
that they appeared to be so generic. I didn’t eat them after I 
finished photographing them because they had shriveled and were 
rotten on the inside. I remember how you described your boys 
eating the vegetables right off the table in the studio where 

you had arranged them to photograph. You had to work quickly. 
My son has declared that he dislikes vegetables but he will eat 


them anyway. 


Jennifer 


Figure 1.1.7 Text From the Series Dear Edward 


Source: Crane, Jennifer. Text From the Series Dear Edward. 2010, 20 x 24” 
Crane, Jennifer, Interview with the author, August 21, 2020 


Jennifer Crane is a lens and photo-based artist from Nova Scotia and is based in Sas- 
katchewan, Canada. 


I think my first encounter with photography was rooted in the home and tactile rela- 
tionship that I had with the photograph itself—like family snapshots in the home, 
those snapshots that were printed at the drugstore. So, it was this sort of tactile 
relationship of the family album. The album is a sort of keeper of the stories of a 
sense of who we are. Also, thinking about how problematic it is in terms of what a 
photograph is and its complexities. 

Fascination probably had the most significant influence on me with defining pho- 
tography in the home. I think of the photograph as an object or as a pictorial or a 
performative space. What happens to the archive of those images and the signifi- 
cance of whose bodies are there? How are they represented? All of these things are 
relevant when I expand from the idea of the body and lenses as something. 
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Having the sense to investigate the object-ness of a visual record of one’s home, 
one’s family, one’s interconnectivity between relationships is personal and beauti- 
ful. It is a kind of an embodied experience that these things are objects. I have held 
them. They have this significance, and that my work often refers back to those ideas 
of thinking of how photos and context is everything, how they are in the home, and 
then once they are taken out of the home and put in more public space—it shifts 
the meaning and changes it. 

I like to leave a lot of space for the viewer to come to the work, to appreciate it 
from their own experiences. Whether it’s a very tactile experience with the work or 
whether it draws from their memory or their belief that this is an image that is in an 
archive or one that took place. They may not think of it or understand that it is a 
performance, but there are clues for the viewer to understand. 

Howare photographs related to time? It could be the physical sense of the amount 
of exposure or the achievability of the object itself. How does time influence our 
possible generational connections and perception of what is a photograph? 


Sometimes it is easier to create something where one can change where one works by 
location and time to make something new. Jennifer has done several residencies, and one 
that assisted in producing the work Dear Edward was at the Banff Centre for the Arts. “It is 
a beautiful space, and I encourage everybody to try to go. I lived in Alberta, near Banff.” 

The residency allowed her the time and ability to focus on a body of work. The gen- 
esis of this project began with her taking a homemade pinhole camera with her to the 
residency. 


It was something that I used and was a very simple shoebox camera with an aperture 
made from a piece of just aluminum pie plate or something. It was a camera that 
I generally used as part of my demos for pinhole workshops and was designed as a 
Polaroid camera. 

Whenever [had the opportunity to teach workshops with the pinhole shoebox polar- 
oid camera, I would talk about calculating f-stops. The pinhole cameras were £/256. 


This allowed her as an educator to “talk about Edward Weston and the f/64 group of 
photographers and talk technically and conceptually about photography which is some- 
thing that can be a struggle.” 

There are differences between Weston’s working methods; her own photographic response 
is different. Weston’s practice was the complete opposite of her approach. The use of pinhole 
photography was her way to have “no sense of control in approaching this subject.” 

Some of the images she made were a direct visual reference of some of his more well- 
known works. Weston’s image of The Pepper led her to photograph a pepper and the toi- 
let of her residence’s room. Her inspiration brought her to the library, where she could 
look at his work in his Daybooks. 

There were many instances when Jennifer would read about Weston’s life while mak- 
ing long exposures with her pinhole camera. “I started to understand a completely dif- 
ferent aspect of who he was as a person, and he was very vulnerable about his life.” She 
found that so fascinating and felt that she could relate to him. “All of the anxiety that he 
felt about his work, the challenges that he had financially as an artist.” 


Surely, he struggled with raising children, other relationships that he had, and the 
complexities surrounding that. Being someone that is trying to make work and get 
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it out there. Making work can be boring at times and there are times when it is suc- 
cessful, and yet sometimes you feel defeated. 


She experimented with how and why a writing component is needed for the project. 


I thought, well, this is in contrast to what I thought I knew about the artist and his 
work. The struggles and stresses he lived through were quite chaotic in contrast to 
the formality and perfection of the image that he strived for in his practice. 

The text came as a component that I understood had to be part of the project 
because it drew from his Daybooks. 


Jennifer’s continuous studies of the books resulted in copious amounts of notes. These 
notes were then transformed into letters she wrote to him. “I could re-narrate his life or 
his practice or aspects of his work while at the same time talking about my own experi- 
ence of making work and being an artist.” 

It is interesting to imagine having a shared vulnerability with another artist’s 
expressiveness. 


While studying western photo history, I felt a shared relatable experience and ability 
to understand Edward Weston’s mythos better. Considerations about Weston’s life 
and struggles influenced his work. This can be applied to any artist’s work. Tear 
ing it down and using that to see and understand that there is a lot more to that 
work. I found a feeling of camaraderie through an understanding of each other’s 
struggles. 

There are aspects where I try to insert things that are more lighthearted to 
contrast points that are serious. This sense of being empathetic to and under- 
standing a larger-than-life kind of modernist artist type, gave me perspective in 
seeing how I fit into art history and a realization that there is shared humanity 
within all of us. 


Silver-Salt: Calotype 


Calotypes, also called talbotypes, are made using a photographic technique invented by 
William Henry Fox Talbot in the 1830s. The technique involves sensitizing a thin sheet 
of paper with silver halide material, which is then exposed to actinic light in a camera 
obscura. The areas where more light interacts with the material become darker in tone, 
yielding a negative image. 

Some artists use calotype negatives themselves as finished artwork. These have a unique 
fibrous sense about them which differentiates them from other photographic methods. 
Calotypes have further been used as negatives to then create positives in another pro- 
cess, for example, producing albumen or digitized prints. 

Calotypes have a hazy and mysterious feeling about them and feel painterly in the 
way they look. Mastery of calotypes takes time. Every calotype is distinct and difficult to 
duplicate. 

Calotypes can also yield direct positive images from the camera depending on the 
operations employed and the formulations of chemicals used. 

Next are summaries of interviews with several artists illustrating how they have 
approached this method of artmaking: 
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Dan Estabrook 
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Figure 1.1.8 Nine Symptoms no. 9: Euphoria, 2004 


Source: Estabrook, Dan, Nine Symptoms no. 9: Euphoria, 2004. Salted paper print with watercolor and ink. 
14” x11” 
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Figure 1.1.9 Brain Surgery 


Source: Estabrook, Dan, Brain Surgery, 2013. Gum bichromate print with gouache and pencil. 14” x 11” 


Estabrook, Dan, Interview with the author, September 16, 2020 
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Dan’s previous art teachers gave him the tools to continue learning, which 
provides him with a more extensive understanding of the world with his 
practice. Knowing how to provide a critical analysis and how he got there is 
essential for him. 


I think a lot about the way pictures work and what is on the wall. I tell my students 
their intentions do not matter. It is how a photograph gains almost all of its meaning 
from its use, where it’s shown, who owns it, and where it goes. Thus, the artist has to 
fight for some control over what meaning they are trying to express. 

Things changed, and I started to understand how to think about photography, 
and it made sense for my work. So instead of just experimenting and trying all these 
processes and seeing what I can do with them, I started to understand that I had a 
point of view that I wanted to express. 


For Dan, the best way to do that was through working with early processes. 

He describes how things are connected and, further, those connections are intercon- 
nected. He speaks to questions that every artist who uses old or chemical processes need 
to consider. 


What is your relationship to history? The revelation is there’s no way to use these 
processes without having engagement. Your engagement could be a radical disavow- 
ing of history. ’m doing something completely different. Usually, the engagement 
is a sort of slavish worship of the past, which has all kinds of dangerous political and 
societal problems to part of the work. For me, it was questioning what my relation- 
ship to the past was through photography. 


Thinking about and experiencing Dan’s work begs to question how it is all connected. 
He considers “some of it is becoming stylistic, and the work sometimes is exhibiting 
[what I call] display aesthetics, instead of a modernist camera view, or invisible camera 
at a strange angle.” The modern consideration of 


what the camera can do or how it can picture the world differently. Using the cam- 
era and very much pretending to be a passive, neutral observer. Of course, one can 
never be passive or neutral, but I claim that space loudly. 


Looking at Dan’s images, consider what is being seen between the historical and see 
the reflection of the artist. 


I want every picture to be like a Freudian slip, and the photographer says way more 
than they think they are saying. Wanting all my photographs to be a trick where the 
photograph seems simple, flat, boring and ignorant of the secrets they reveal. We 
see through it all and we understand that relationship. The way I picture our rela- 
tionship to history. 


Dan is interested in surrealism, but one should not discount the Dadaists’ approach to the 
ridiculous. “Things are happening in the piece or things that may have happened to it over 
time.” He does not want to make a pristine albumen print saved from the 1860s. He wants 


an albumen print that has lived hard for over a hundred fifty years and revealed 
what went on as a hint to understand its history. Trying to make sense of the past says 
more about present prejudices than our present sociological systems’ ideas. 
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Wlodek Witek 


Figure 1.1.10 Guanayara, Cuba 
Source: Witek, Wlodek, Guanayara, Cuba, 2019, 14.5 x 11.5 cm 
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Figure 1.1.11 Three Sisters 


Source: Witek, Wlodek, Three Sisters, Salt Print, 2020, 11.5 x 14.5 cm 
Witek, Wlodek, Interview with the author, November 11, 2020 


Wlodek was born and raised in Poland, and he remembers gazing out over the Baltic Sea 
toward Scandinavia while imagining traveling abroad. His interests in studying English 
and photography led to his entering the University of Poznan in Poland where he stud- 
ied American English and later traveled to Scandinavia and then America. 

As a native Polish speaker, he had limited access to historical texts on photography 
and other relevant subjects to further his studies in Poland. Furthermore, of the texts he 
did have access to, some “were purely technical, retrospective, or generalized.” 

Wlodek notes “There was no history of photography written in Polish.” Without a 
knowledge of the English language, he would have been “left out in the cold” in terms 
of understanding the photographic medium’s genesis. “What was eye-opening was the 
presence of an American Consulate in Poznan that had a library.” The consulate gave 
him access to many books on and about photography that further piqued his interest. 
His favorite book was Peter Pollock’s The Picture History of Photography that he borrowed 
and read several times over. 

After his studies and visits to both Scandinavia and America, he decided he was much 
more a European than an American and settled in Norway. “The monumental date in 
my chronology is when I left Poland and came to Norway.” The move took place against 
the backdrop of political unrest in his home country and gave him the opportunity to 
“see the future with a fresh pair of eyes.” 

Upon his arrival in Norway, he tried to find a job but could not find suitable employ- 
ment in photography or teaching English. He found manual jobs of all kinds to make 


Contemporary Artists and Methods 19 


ends meet. He recounts when he found his calling, “I had a dream, and when I woke up 
in the morning, I knew what I was going to do photographic conservation. I had never 
heard of, nor met anyone who was solely a photo conservator.” 

At that time, there were only a few institutions providing limited conservation school- 
ing in Norway. Instead, he committed himself to spending two years in England studying 
paper conservation with a focus on photographic conservation. 

He received a grant in England. He dove into all his subjects and visited many insti- 
tutions housing historical documents. He would visit markets and buy antique photo- 
graphs with the little money he had. These purchases became an asset that fueled his 
interests in photographic degradation and identification. “I always asked for something 
that would otherwise be thrown away due to damage. I was interested in damaged pho- 
tographs rather than pristine because they would be helpful in identifying” the cause of 
the degradation. 

After returning from England, he began working as a paper conservator but always 
“found a way into photo conservation work. I was privileged to work with Edvard Munch’s 
photographs, and I catalogued them for the Munch Museum.” This position was chal- 
lenging but resulted in Wlodek finding a way to identify a particular type of material, 
which had previously eluded conservators. 

“T was asked to participate in a Polish cultural heritage project to photograph Chris- 
tian shrines in Poland.” He wanted to broaden this project into a more significant one 
and suggested involving three other countries to make the project more international. 
“Coming into this project’s follow up, I made my intentions clear. I do not want to do any 
digital photography. I will do it only as a calotype and make the positives as salt prints.” 

He had the aesthetic freedom to cover as many shrines as he wanted. He spent a few 
weeks photographing two to three places each day. The experience taught him how to 
make calotypes effectively and efficiently. “I figured out a method to pre-sensitize the 
paper sheets and then roll them up into a light-tight tube.” The calotype is sensitive and 
stable enough to take abroad and used to make photographs. 

“After I felt I had photographed enough shrines, I returned to Norway and began 
photographing medieval wooden Christian churches. There are twenty-seven of these 
in Norway. I documented 12 or 13 with the calotype process.” 

“Once at a location, the exposures are made, and the paper is returned to a light tight 
tube. Then I can come back and process the paper negatives at home.” Wlodek’s ability 
to streamline the equipment used to make images is compact and fits into his luggage. 
“I can make calotypes anywhere” and came back home to Norway with calotypes made 
in Vietnam and Cuba. 


Silver-Amalgam: Daguerreotype 


The Daguerreotype is a photographic technique invented by Louis Daguerre and Nicé- 
phore Niépce in 1839. Together they found that when a copper plate is clad in silver, 
polished, fumed in todine vapor, exposed to light in a camera obscura, developed in mer- 
cury oxide and then made permanent, that is, fixed by a solution of a common salt, the 
familiar form of a daguerreotype appears. 


Note: The chemicals used in this process are highly toxic to health and dangerous in other 
ways if not properly handled at all times. As with many of the processes and methods discussed 
in this text, for the sake of the artists, those in their vicinity, their workspaces and the health 
of the environment in general it is paramount to follow all recommended safety precautions 
and procedures for handling, working with, storing and disposing of photographic chemistry. 
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The resulting direct positive impression is an amalgam attached to a highly polished 
mirror-like surface. The same silver plate exposed in the camera obscura is the final 
impression, for example, the process results in a direct positive. 

Next are summaries of interviews with several artists illustrating how they have 
approached this method of artmaking: 


Binh Danh 


Figure 1.1.12 Ghost of Tuol Sleng Genocide Museum #2 


Source: Danh, Binh, Ghost of Tuol Sleng Genocide Museum #2, daguerreotype, 11 3/8 x 9 1/2 inches, 2008, Artist’s 
collection 
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Figure 1.1.13 Lower Yosemite Fall 


Source: Danh, Binh, Lower Yosemite Fall, daguerreotype, 16 3/4 x 14 1/2 inches, 2016, collection of Museum of 
Fine Art Boston, MA 


Danh, Binh, Interview with the author, September 30, 2020 


Binh was born in Vietnam two years after the Vietnam War ended. In the late 1970s, 
he and his family left and were classified as Southeast Asian refugees. These refugees 
were known as “boat people.” The family spent about nine months in a refugee camp in 
Malaysia. They were granted asylum in the US and settled in the Bay Area of California. 
For most of his life, Binh grew up helping with his family’s business, a TV repair shop. 
The repair shop became his introduction to media and imagery and resonated with him 
well into his college years. 
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Growing up in America, his parents rarely talked about the Vietnam War, and he felt dis- 
connected from his past and his associations were “through watching Vietnam War films, 
and you see Hollywood rewriting the war. Watching those movies helped me get in touch 
with landscape photography because most of that imagery was a tropical landscape.” 

He wondered about the landscape of Vietnam. “I know I was born there, but I didn’t 
have any memories of that place. So, I think that’s how landscape photography started 
early on in my work,” and why he is “very in tune with that horizontal view.” 

Binh was fascinated with the outdoors. This stemmed from his experience watching 
nature documentaries on Public Television and from calendars that came in the mail. 
“I wanted to go camping, and my parents did not understand.” They would ask, “why 
would you want to do that? Their thoughts about camping were associated with refugee 
camps. ‘Why do you want to go out into the wilderness?’” He remembers listening to 
stories growing up about his father going out to fish and hunt to bring food back to their 
little campsite. They spent nine months under those circumstances. Binh recalls “grow- 
ing up as an American and going over to your best friend’s house and seeing pictures of 
their family in the wilderness. I just wanted to have those experiences.” 

In the fifth grade, Binh went on a school trip that allowed him to go camping for the 
first time. A requirement for his science class was to go out into nature for one week and 
be required to keep a journal and take photographs. He wanted to be sure he could 
photograph. “My father bought me a Price Club point and shoot camera. I remember 
when we got to the campsite.” He pulled out this camera right away because he “wanted 
to take those pictures I saw in those calendars, to preserve the time and experience,” 
which still affect his work today. 

A high school photo teacher suggested he attend college at San Jose State University 
for his art degree. He followed his own career path, and his parents gave him space to 
major in anything he wanted as long as he finished. His education and life’s journey 
eventually brought him back to San Jose State where he is currently a professor of art. 

He draws inspiration rooted in his own life experiences. “Where all of these ideas 
come together is always a mystery. When teaching, I always open up with Socrates’ 
famous quote, ‘the unexamined life is not worth living.’ ” He describes how this is meant 
to inspire his students to start thinking about their lives, what got them where they are 
and where they plan to go. 

He likens the photographic medium to “his clay.” He is not merely a landscape pho- 
tographer; rather, everything is connected to nature and a landscape in some fashion. 
“The chlorophyll work that is printed on leaves is connected to the landscape. What I’m 
doing today is more understood as a traditional landscape. However, using the daguerre- 
otype process to photograph American national parks is more about discovery.” 

Binh has multiple ideas, which means it may take years for the body of work to mate- 
rialize. He has “many working project folders on the computer’s desktop where I am 
continually refining ideas and concepts.” These might not be fully materialized in and 
of themselves; rather, each might be a theme or an event that interests him. 


I am always thinking about my date calendar. I have a box of photographs I found 
on eBay of the Buddhist monk protests in Vietnam. I was thinking about working on 
this in the next three years because, in 2025, it will be the 50th anniversary of the 
end of the Vietnam War. That could be a way to unveil the work in an anticipated 
timeline. Releasing the body of work that year would commemorate that historical 
event. However, if I am serious about this body of work, this is a due date I look 
forward to keeping. 
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I have always been fascinated with the daguerreotype. Most photographers are 
because it is a hard process to crack. 

If one were to search how to make a daguerreotype, the result would be a long list 
of vendors accompanied by a list of simplified steps. It is more complicated than the 
literature suggests, and the 19th-century manuals do not explain the process well. 


He bought his “first daguerreotype camera at a trade show, which inspired me to 
begin thinking more about the process.” He wondered how “using this camera and 
process could inform the issues I am interested in related to landscape photography.” 

Most aspiring landscape photographers want “to go out to national parks and make 
photographs like those of Ansel Adams or Carleton Watkins.” This notion discouraged 
Binh because those artists had already made those images and that felt redundant to 
him. The daguerreotype process helped him realize the potential of a skill to do some- 
thing new with landscape photography. 


In the 19th century, the daguerreotype process was used for landscapes to docu- 
ment the land. The image was transferred into an etching, and then the original 
daguerreotype plate was typically discarded. The majority of images created with the 
daguerreotype were commercial studio portraits. 


He started making “landscape daguerreotypes of Yosemite,” and this investment in 
time with the process allowed him to deal with many of the technical issues and pitfalls 
with the process. Once those issues had been worked through, he was more comfortable 
releasing a body of work he feels will stand the test of time. 

Another way for Binh to describe the interconnectivity of his approach is through a 
project called Vietnam Nebraska. “I was invited by the Sheldon Museum of Art to inter 
act with the Vietnamese community,” which culminated in an exhibition. “After sev- 
eral weeks of visiting throughout the summer, I made portraits of individuals in the 
community.” 

The exhibition consisted of “color photographs and a video installation depict- 
ing the faces in the Vietnamese community. The people photographed can walk into 
the museum and see themselves on the wall. Many of them have never been to an art 
museum before.” The ability to see the portraits of themselves elevates them while 
being displayed in the museum. “I think it is a project about seeing Asian bodies in the 
landscape. It connects to what I’m doing now with the daguerreotype process.” One is 
“reflected on the surface of the daguerreotype within the landscape.” 
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Jerry Spagnoli 


Figure 1.1.14 Anatomical Detail 
Source: Spagnoli, Jerry, Anatomical Detail 40, Daguerreotype, 6.5x8.5 inches, 2001, New York City, NY 


Jerry was initially attracted to the daguerreotype because “it is the epitome of what pho- 
tography is.” Additionally, he affirms “the quality of the image supersedes any other 
photographic process.” 

Early on, Jerry had to train himself to understand the medium’s capabilities. After 
investigating and looking at many historical daguerreotype examples, Jerry had an 
insight that “to have a daguerreotype work properly,” it was necessary to depict the sub- 
ject as directly and “straightforwardly” as possible. He feels that it is best to “let the 
medium carry the weight of the depiction.” 

Jerry is an admirer of the ingenuity of the early “American daguerreotypists.” These 
trailblazing amateurs to a brand-new medium of visual expression in the US had to 
“figure out how to make a photographic image” and define what that means. Refer- 
ring directly to those unknown early image-makers, “Mr. and or Ms. anonymous were 
extremely talented. They came across this medium with no training whatsoever; most 
had only seen images as woodcuts in newspapers. They just had the camera and the 
medium to learn from.” 

He looks at everything from different angles based on where he is at any moment. For 
example, before he started making daguerreotypes, Jerry worked on a project that grew 
out of the work that appears in his book, American Dreaming, using a microscope, and 
extreme magnification on portions of typical documentary-style photographs resulted 
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Figure 1.1.15 Untitled Photomicrograph 


Source: Spagnoli, Jerry, Untitled Photomicrograph, Gelatin Silver Print, Dimensions Variable, 1998, New York City, NY 
Spagnoli, Jerry, Interview with the author, August 25, 2020 


in severely grainy images, which belied the reputation of photography for transparency 
and objectivity. 

To gain a greater understanding of his creative process, he asks, “how can these pho- 
tographic documents be decontextualized?” He then questions, “how can they then be 
re-contextualized into the book?” With the photographs from that series, he hopes to 
demonstrate how subjective knowledge can be. 


What one initially makes or creates may not be what the final product is. It is pliable 
and can be re-contextualized as one sees fit. Art is alive as long as one has an interest 
in making something of it. 


The first daguerreotype he ever saw was a visceral experience. “I found one at a flea 
market with an ugly looking case, and inside was a perfectly preserved daguerreotype.” 
Jerry was “stunned by it having this fantastic sense of three-dimensionality, this is a kind 
of space within the image that is so persuasive that it’s easy to suspend disbelief and 
enter the image.” 

Jerry draws much inspiration from Renaissance artists’ preliminary drawings and sketches. 


Da Vinci and Michelangelo’s drawings are extraordinary. I thought “what would 
happen if those artists had access to making a daguerreotype with a camera”? What 
if they were using the camera as a tool to do anatomical studies? 
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What if they “used the daguerreotype to produce images that were preliminaries for 
some mysterious end in a painting?” 

Taking this idea as inspiration, Jerry continued to research art history, specifically 
the early to late Renaissance. Reading through the analysis of these paintings, he was 
fascinated with descriptions of little, tiny details and how a specific item or gesture is 
depicted in the artwork and what they symbolize. The approaches became intertwined, 
and Jerry began to produce images that would later become a larger body of work. They 
do not even allude to what the final work is. “There is an element of mystery to them.” 

When Jerry decided to learn daguerreotypes, he felt that so few people were using 
the medium that the field was completely new and open for experimentation. “The 
daguerreotype process had been jettisoned before anybody had an idea of what could be 
achieved with the medium.” He used a high-powered flash to capture detail and stillness 
when photographing in the studio. 

Utilizing this tool brings technological modernity to the process. Its acutance reveals 
details that would have been unimaginable in the 19th century under a traditional sky- 
light studio’s window light. For a 19th-century photographer trying to capture the same 
subject, it would not be possible “to make a whole plate daguerreotype this close to the 
subject with a short exposure without the use of modern equipment. It is essential to 
consider all of the tools when thinking about an idea or concept.” 

The spectral sensitivity reflected in this process is orthochromatic. For example, when photo- 
graphing skin, the result makes it look more like “there is something more corporeal about 
it; more blood closer to the skin translates as a darker tone in the resulting photograph.” 

Considering color and how that could relate to a vernacular or abstract concept can 
be used as a means of contrast control, revealing the unseen. The artist can directly 
manipulate light touching the plate’s surface to reveal visual potentials that may have 
been otherwise unknown to the maker. 

That kind of dynamic resonates in very subtle ways to the viewer compared to a conven- 
tional panchromatic photograph, for example, the emulsion or digital sensor is sensitive to 
a broader spectrum of light sensitivity. Looking at the imagery reveals a perceived under- 
standing of how light is captured with this medium. However, that can be adjusted and 
manipulated. The chemical process takes time for the artist to adjust to how it translates to 
a particular color spectrum. In many cases, one is capturing a spectrum of light that is not 
seen by human eyes. Jerry utilizes it by “suggesting things like mortality and ephemerality.” 

There are aspects to daguerreotyping that are “obstreperous and self-willed.” It can be a 
challenge to work with it to produce the image one has in mind. 


One is always hoping that the medium will participate positively with one’s ambi- 
tions. This aspect alluded to the same issues of mortality and the limitations inher 
ent in perception that are apparent when simply navigating the world. There is a 
metaphor for consciousness built-in to the medium itself. 


The material imposes itself on the user in many ways, which improve what might have 
been created otherwise. Not having complete control and embracing it can allow one to 
create work that goes beyond what could have been anticipated. 

The material of a daguerreotype consists of a sheet of polished silver. On that plate, 
there are tiny specks of silver crystals that are dispersed on the surface of the plate to 
form the image. 
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The dynamics of viewing a daguerreotype is light hits the surface and is reflected 
directly away from the viewer’s eye creating the blacks and image particles scattering 
light so the eyes can perceive the image. The surface has a spectral aspect. Looking 
at a living thing, like a leaf, in bright sunlight and moving it around, it has a type 
of sparkle. A daguerreotype’s surface has the same quality, which is an aspect of all 
living things. That complex, imperceptibly minute structure contributes to the art- 
work’s power and organic feel. 


“A surface of a daguerreotype is complex in the same way that an organic material 
or a mineral would be complex. There is a microscopic aspect to the accretion and the 
build-up of the particles that create the image.” Does this resemble an utterly natural 
formation through a chemical reaction? Daguerreotypes are made of pure elements, 
silver, bromine, iodine, gold and mercury. Other daguerreotypists argue it is the purest 
form of image/photographic artmaking. Where things resonate can be different for 
different people. We find specific things to respond to, experiment with and formulate 
new ideas and approaches. 

Jerry feels that serendipity and the ability to let go in this way is different for everyone. 


When working with the daguerreotype, expect the unexpected. When working on 
an image, people will sometimes ask, how is it going to come out? I have no idea, 
and I mean it. When you are behind the lens, and you are sticking the dark slide in 
the plate holder out on the street, you really do not have any idea. 

For me that is fundamental to the core of photography. The mystery of the 
medium as an art form is that particular thing that you do not control. You are 
involved in a negotiation with the medium and the world at the same time. You 
facilitate the creation of the photograph, but in no way can you claim to have made 
exactly what you had anticipated. 


Historical photographers circa the 1860s should be considered in that they 
were trained instead of educated in art. Photo school was not in the lexicon of 
the Daguerreian period. Many of these entrepreneurs became successful through 
self-education, risk taking, and opening a business. Over time, many photography 
studios grew into family businesses that were passed down sometimes for many 
generations. 

Entrepreneurship is a more modern method of education. These artists’ visual and 
aesthetic training consisted of seeing the inverted image on the ground glass from the 
back of the camera. That projection seen on the ground glass 


informed them about how an image could look and the insights provoked by view- 
ing the world through a camera lens allowed them to produce images that antici- 
pated modernism in so many ways. The camera was more intelligent, it knew things 
about depicting a scene that they did not know until they saw it in the camera. It is 
a proto-modernist approach to image-making. 


Jerry infers “The camera itself facilitated the growth of our modern view of the world, 
and it was the artists that had the confidence to just go with it that produced the best 
work.” 
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Takashi Arai 


Figure 1.1.16 Radioactive Lilies, From the Series Here and There—Tomorrow’s Islands, Iitate Village, 
Fukushima, July 25, 2011, The Hirshhorn Museum and Sculpture Garden, Washington, DC 


Source: Arai, Takashi. Radioactive Lilies, From the Series Here and There—Tomorrow’s Islands, litate Village, Fuku- 
shima, July 25, 2011, 25.2 x 19.3 cm, The Hirshhorn Museum and Sculpture Garden, Washington, DC 
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Figure 1.1.17 Check Point, From the Series Here and There—Tomorrow’s Islands. Kawauchi Village, 
Fukushima, January 12, 2012, The National Museum of Modern Art, Tokyo 


Source: Arai, Takashi. Check Point, from the series Here and There—Tomorrow’s Islands. Kawauchi Village, Fuku- 
shima, January 12, 2012, 19.3 x 25.2 cm, The National Museum of Modern Art, Tokyo 


Takashi describes himself as a “person who just starts something with a hunch, without 
thinking too much.” Finding something that piques his interest, he begins to engage 
with his subjects who gradually reveal themselves, which helps reveal why he wanted to 
work with them. 

His journey in studying daguerreotyping started when he first began studying photog- 
raphy. “It is relatively easy to follow the technical history. That history only has around 
one hundred and eighty years behind it which is relatively short compared to other art 
forms.” His original plan was to start with the daguerreotype, then the wet plate processes 
and so on throughout history. He wanted to learn all the photographic techniques. 

However, when he started working with the daguerreotype, it was a different thing com- 
pared to contemporary notions of the medium. “I cannot call it photography because 
you cannot reproduce it to make large-scale prints.” Additionally, one would “have to 
move the plate around to see that the image as the surface is so highly reflective.” 

He was very interested in the daguerreotype process’s materiality, surface and result. 
However, he was unsure what he could do with or photograph using it. With a blank 
slate, he started piecing together an idea of making portraits of those close to him, for 
example, family members and close friends. 

At the time of Louis Daguerre, just creating a likeness of anyone could elevate them. 
“Modern-day photography places a higher value on the images of celebrities, which 
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Figure 1.1.18 Taichi at the Age of 16, From the Series Tomorrow’s History 


Source: Arai, Takashi, Taichi at the Age of 16, From the Series Tomorrow’s History. Hiroshima, 2016, 19.3 x 25.2 cm 
Arai, Takashi, Interview with the author, December 9, 2020 
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is quite different from the raison d’étre of that era.” Takashi is interested in ordinary 
people and wants to make their likenesses remembered by the next generation and to 
elevate who they are. 

Many things changed for Takashi in 2011 in Japan when the earthquake struck and 
resulted in a tsunami and finally the Fukushima nuclear disaster. It was the first experience 
where he “felt the crisis next to me and I experienced a sense of danger in the streets.” 

This tragic and disastrous event gave him pause. As an artist, he was compelled to 
respond by expressing what happened from his perspective, rather than from media 
accounts. Going to the affected areas was a laborious and intense experience as was 
speaking to the residents and exploring the aftermath. 

He was unsure if the residents would accept him photographing them. 


Luckily, making daguerreotypes in difficult situations, people were quite nice to me 
because they noticed that I worked with photography in a completely different way 
than journalists. The journalists were going to these sites of mass devastation and 
taking photographs. 


They were quite invasive to the people who had just lost their livelihoods and homes. His 
approach by using daguerreotypes was very different, and he saw an opportunity to help 
with healing through communicating through his work. 

He was surprised to receive such a positive reaction from the people he photo- 
graphed. “They helped me realize that the daguerreotype is quite useful in working 
with traumatic experiences.” Making photographs assisted in calming people who were 
“so overwhelmed it would be difficult for one individual to digest their reality. These 
photographs are going to be exhibited somewhere. Their impressions and likenesses 
will live on a silver plate.” Approaching them with this was “easier to understand than to 
be cast on a website or in newspapers.” 

When he takes a portrait of someone, he has to “explain everything about the tech- 
niques I use and the daguerreotype’s place in the history of photography. The subject 
has to stand still for 10 seconds.” 

The explanation before a photograph is made took ten to 20 minutes and allowed 
him to listen to their stories and generate open lines for communication via an empa- 
thetic ear. All he needed to do was make one image of each person. He sometimes failed 
to make a good plate the first time and, in those instances, he would ask them to take 
another one the next day. The ability to travel back and forth from his home to revisit 
his subjects further helped establish trust. 


It is tough to see the aftereffects of the nuclear contamination and how it will affect 
the people living there over time. They live double lives, and they tend to ignore 
the political impacts of why things happened and what they will live through and 
experience in the future. 

Ignorance is dangerous. It is tough to see these signs, words, and emotions among 
people impacted by this through the photographic medium. The populations living 
near the nuclear reactors, or a parent who is suffering from exposure to contamina- 
tion. These are just a part of the residents’ reality 


and there are both pro and anti-nuclear factions who “live in these affected areas. Ideol- 
ogy does not matter; the contamination will remain far beyond that.” 
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Takashi’s art practice “tries to breach the gap between these two groups of people 
with dramatically different feelings about nuclear technology.” Their divisions are exac- 
erbated by their contentious interactions on social networking systems that divide the 
people further and solidify their very strong opinions. More positive communication 
and understanding the realities of what affects us as humans through our shared experi- 
ences are essential to facilitate change. “Ignoring reality is dangerous.” 

Takashi’s work titled Teenagers: Tomorrow’s History began with questioning, “How can 
I capture things that could happen in the future instead of the past?” Nuclear issues 
being a primary influence and topic of Takashi’s brought this question to teenagers 
living in Japan’s current and past affected areas. “Someone cannot see the mushroom 
cloud if it has already happened. I always feel frustrated that I came so late to this topic.” 

Takashi is asking how he can make a record in the present containing a message for 
the future with a photograph. “One approach is to take a young person’s portrait while 
conducting an intense interview” about nuclear topics and Japan’s radiological history. 
“Maybe I can capture something in the future” through speaking to them. 

These teenagers are from Hiroshima, one of the cities devastated by an atomic bomb 
originating from America near the end of WWII. He was interested in asking teenagers 
about the current Fukushima disaster and what they thought about it. Additionally, he 
inquired about the knowledge the teenagers may have of the Hiroshima bombing and 
the United States’ responsibility in dropping a nuclear weapon on a civilian population. 
“All of these questions are heavy things to think about, however, knowing the past is 
important to understand the present and future.” 

The reality of what transpired with the teens was a bit different. “I was expecting 
something more from the teenagers or some very extreme points on politics.” He had 
hoped to “elicit an opinion or emotional response.” He intended to photograph how 
they felt about it. Instead, they spoke to what they knew, and they “talked about video 
games, groups, and music.” 

One interview was different. A subject responded by asking a striking question: “What 
if there was no nuclear power plant?” Takashi was silent as he was taken aback by the 
teenager’s question. “This is just a little sentence, but it means a lot to me, and there is 
so much emotion in that statement. These teenagers did not usually express much at 
all.” However, this question filled him with such emotion that tied into so many of his 
own complex experiences. 
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The Niepceotype/Hyalotype Process: Dror Maayan 


Next is a summarized interview with an artist describing this method of expression and 
how he uses it in his practice of artmaking: 


Figure 1.1.19 Paintography Series 


Source: Maayan, Dror. Paintography Series, Israel 2020, In-Camera Albumetal (Albumen on Metal), 18 x 13 cm 


Dror, an Israeli artist and photographer, was first introduced to photography as a teen- 
ager at the Tel Aviv Museum, learning to develop film and make prints. After the course, 
his parents agreed to his use of the family bathroom as a darkroom. He acquired his first 
camera and worked as a photographer for a few years. After his army service, he stud- 
ied in several art academies and returned to photography “when digital photography 
became an option.” 

Dror’s wife is an art historian, and they both are broad admirers of history, art and 
photography. They both collected historical photographs, researched and read about 
who the artists were and how those images were made. He wanted to learn these histori- 
cal processes, and during a sabbatical, he took workshops with Mark Osterman at the 
George Eastman Museum. The methods he learned during workshops made him “fall 
in love again with material photography.” 

In one workshop, he learned how to make niepceotype/hyalotype. Claude Félix Abel 
Niépce de Saint-Victor invented the original negative process and so named the niep- 
ceotype in 1847. The albumen is coated directly onto glass, and niepceotypes became 
the first glass negative process. 

The Lagenheim brothers invented the hyalotype in 1849 “to create a positive on glass for 
magic lantern slides. Lantern projectors produced weak light and they needed the clear 
est and the sharpest slides to get the most detail.” 
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Figure 1.1.20 The Eye 
Source: Maayan, Dror. The Eye, Israel 2020, In-camera Albumetal (Albumen on Metal), 18 x 13 cm 


Maayan, Dror, Interview with the author, January 16, 2021 


The wet plate collodion process was invented in 1851 by Fredrick Scott Archer and 
quickly replaced the niepceotype/hyalotype process. “Although some photographers 
used it for another decade, 1847-51 were the only years when the process flourished.” 

After Dror took the workshop, he “devised a new method of creating a direct positive 
on metal unknown in the 19th century.” Dror calls his direct positives albumen on metal 
or albumetal. 

Exposure times can range from less than a minute to several days, with an extensive 
array of different outcomes. Long exposures from minutes to hours will produce colors 
through solarization. Depending on exposure, resulting colors can range from “deep 
green, blues, purples, orange-yellow and sometimes red.” 

Like the original niepceotype, the albumetal process developed by Dror is a dry pro- 
cess. It is well suited for working in the field for demanding photographic projects and 
long trips. The metal plates are prepared in advance as they do not require immediate 
processing and can be processed days and even weeks after the exposure. 

One of the unique characteristics of the albumen positive/negative process is its supe- 
rior resolving power that is unmatched when compared to other processes. The origi- 
nal albumetal formulations required prolonged exposure, thereby making it unfit for 
portrait photography. However, through further experimentation, Dror “succeeded in 
making the emulsion fast enough to do portraits. It is not a very fast portrait, but it is 
still a portrait.” 

Dror is drawn to the process “due to its amazing flexibility, power to reveal minute 
details, and pictorial effect ranging from simple monochrome to an almost endless 
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palette of colors.” He was able to refine the method of albumetal plates further. “One can 

wonder how far the original process could’ve been developed and could have advanced 

early 19th-century photography, if only it would have survived for a longer time.” 
When considering a long-term project, he takes his time and 


digs deep into a series by exploring a subject in the best way to say something mean- 
ingful. It is not enough to take one, two, or three good photos and go to the next 
project. Only after making 50, 100, or more photos . . . can a project be realized, 
which “can sometimes take months or years.” 


Silver-Salt: Wet Plate Collodion 


The collodion process or wet collodion was invented in 1851 by Frederick Scott Archer. 
The process involves a colloidal suspension, that is, a nitro-cellulose solution combined with 
silver iodide. The now salted collodion solution is next coated onto a glass plate. The 
plate is then immersed in a solution of silver nitrate forming silver iodide. The still wet 
plate is removed and then exposed in a camera. Finally, the plate is developed, rinsed 
and fixed in a solution of sodium thiosulfate. 

Over their 170 years plus history, wet plate practitioners have generated an entire fam- 
ily of related processes resulting in either direct positives or negatives. 

Collodion negatives are typically made by using glass as a substrate to hold the light- 
sensitive material. A clear material like glass ensures greater resolving power. 

A direct positive consists of metallic silver in collodion producing a limited range of 
tones on a dark surface. Wet collodion processes that produce direct positives include 
tintypes, ferrotypes, alumitypes, ambrotypes and plexitypes. These are discussed in Chapter 2. 

Next are summaries of interviews with several artists illustrating how they have 
approached this method of artmaking: 
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Figure 1.1.21 Dusty, From the Series Portraits from Madison Avenue 


Source: Jacobson, Quinn. Dusty, From the Series Portraits from Madison Avenue, 2005, Black Glass Ambrotype, 
6.5 x 8.5”, Ogden, Utah, USA 
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Figure 1.1.22 Teepees, From the Series Ghost Dance 


Source: Jacobson, Quinn. Teepees, From the Series Ghost Dance, 2019, Aluminum Tintype, 6.5 x 8.5” Colorado, 
USA 


Jacobson, Quinn, Interview with the author, September 9, 2020 


The good thing about historical processes or alternative processes is that they are 
new, exciting, and interesting. The bad thing is being new, exciting, and interesting. 
It’s a double-edged sword when a person is coming into a photo program and seeing 
these different types of working methodologies and different types of processes. For 
these types of processes, one of the things left behind is why people are using them. 


Quinn expressed how important this has been to his artmaking and academic philoso- 
phy for the last ten years. He seeks to “impart a sense of reason why we work in these 
processes.” His working method is active and holistic, where every material decision is 
also a conceptual one. 

“Tt is important to be capable of debating or defending the reasons the work was made 
and why. The materials should be a support.” It is not just working in a process; the artist 
needs to have the process support the idea and the concepts behind the work. 

“Whatever the hot, hip, and cool people do can leave the work produced empty and 
void. The one caveat is to be careful about working in the process just to be working in 
the process.” He expressed that 


without greater meaning you will find yourself empty and left in a place where peo- 
ple start equating the work with something you have no idea what they are talking 
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about, especially if the artist had no intention of the work being put into specific 
categories or ideas. 


He suggests that artists new to the medium should “be careful in the beginning. Explore 
it, see if the work fits and supports what you are doing. Eventually, over time, whether it is 
weeks, months, or years one should be able to talk about or defend the work.” 

Everyone has specific things that resonate in their experiences and definitions of 
artmaking. 


There are too many people working in this process because it is cool. I want to see, 
to know the reasons, and understand their perspective. What questions are they ask- 
ing? What are they upset about or happy about, or experiencing love and hate about? 


Quinn believes that “art needs to be socially active to some degree. Art can be a catalyst 
to engage the viewer in a conversation about whatever that topic is.” 
Quinn feels these are important considerations when beginning any project. “Why have 
I selected this process or this medium? The gear, equipment, and medium need to fit with 
the activity of image-making and expressing” the key ideas and concepts behind it. 
Quinn described this philosophy and how it influenced his use of wet plate and how 
it is important to his project’s development. 


I was struggling with a project I was working on called Portraits from Madison Avenue. 
This project is about marginalized communities in the small town where I grew up, 
Ogden, Utah. I was trying to find a medium or a process that fit the idea behind 
these questions that I had about marginalized communities. 


At the time, Quinn was “looking through a book about the one hundred greatest 
photographs at The Museum of Modern Art in New York City.” Flipping through it, he 
“found a small sixth plate Ambrotype” that had been enlarged to a full-page depicting 
“two people sitting in a stagecoach, one with a big top hat and a thousand-mile stare.” 
They printed the “little 1/6 plate with all the artifacts on the edges and it immediately 
grabbed my attention. The connection to the medium and the people from Madison 
Avenue became apparent” and clarified his material decisions. 

The wet plate process has the capacity to “reflect our human imperfections. Making 
photographs of these portraits of marginalized people with this process reflects their 
lives. The technical reason being they are all direct positive images made as” either 
ambrotypes or tintypes. 


The resulting image of the person is reversed on that plate. When a viewer looks at 
it, the person photographed is flipped left to right as they would appear when look- 
ing in a mirror. It is a very intimate look at a person. 


When Portraits from Madison Avenue were exhibited for the first time at a gallery in Salt 
Lake City, Utah, the work made a strong impression on the gallery’s visitors. That night, 
speaking to the people at the exhibition, he experienced a breakthrough in how he 
wanted to talk to people about his work. 


At the time, it was something new for the public to see, something interesting that 
intrigued them. The materials in the process supported the concepts and the ideas 
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of the work. It was really easy for me to describe and defend the materials and the 
people behind the work. 


When Quinn later moved to Europe and began to teach and share his knowledge of 
wet plate collodion, people’s interest “just blew up.” 

While Quinn was in Germany, he began working on a photographic project about 
Kristallnacht, the Shoah, or the Holocaust. He describes that “Kristallnacht happened on 
November 9th and 10th in 1938 when the Nazis destroyed all the synagogues through- 
out Germany and Austria.” He drew inspiration and had researched direct accounts 
from the Shoah, for example, personal transcribed stories from survivors of the Holo- 
caust in Mainz. 

At one point, he found himself “standing in Mainz, Germany, pouring collodion on 
glass plates to make photographs” where these synagogues had been destroyed when he 
was struck by the direct material relationship of his decision to use glass with the break- 
ing of the glass during Kristallnacht. 

Quinn had decided to use potassium cyanide as his fixing agent. Again, the choice 
of materials related to the “very thing the Nazis used to commit genocide of the Jewish 
people in gas chambers by employing hydrogen cyanide, also known as Zyklon B.” 

Materials take on a very distinct and significant role in Quinn’s work. “People want the 
whole story or narrative, as one does not just open a book and start on page 200. They 
start from the beginning.” Taking the time to fully digest artwork gives the viewer the 
opportunity to “know the reasons” behind the work “and to get involved while making 
connections with concepts about humanity.” 


What we are doing here and how we treat one another are big 30,000-foot view 
questions and then you start dividing it out and talking about these chemicals and 
compounds with this event in history, and people are intrigued. People understand 
you have given thought to it. 
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Rashod Taylor 


Figure 1.1.23 Protection 
Source: Taylor, Rashod. Protection, 2019, Tintype, 8 x 10” Bloomington, Illinois, USA 


Photography became real for Rashod at an early age when he began to associate the 
medium with his family’s memories through their photo albums. His “mother had 
a 35 mm Vivitar camera that she used to fill up the family photo books.” He further 
expanded his understanding of photography in junior and senior high school, working 
for the yearbook team and, later, his high school newspaper. 

Rashod began studying at Murray State University as a finance major while photograph- 
ing for the school’s newspaper. Enrolling in a photography class ultimately changed the 
course of his life and he switched his major. Once switched, he dove, “headfirst into it. 
I appreciated the opportunity to express how I felt and get my and others’ stories out 
there.” 
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Figure 1.1.24 The Future 
Source: Taylor, Rashod. The Future, 2019, Tintype, 8 x 10”, Bloomington, Illinois, USA 


He is keenly interested in ideas that are not mainstream. 


When you are in academia, you go through your art history books, different medi- 
ums, and disciplines. It was a good opportunity to get well-rounded. However, it 
became obvious that the histories of the medium had very few people of color 
included. 

I think photography for me was just something I had always done, and Ijust enjoyed 
it so much, I wanted to be in a position where I can create art and communicate. 


College for Rashod was a time of self-discovery. He took his time and wanted to con- 
struct images, dig for a deeper meaning and further explore symbolism. 
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I was making photographs of just me tapping into my life and how I was perceived 
by others. Growing up in Illinois is predominantly white. You live life, but you are 
relegated. That perturbed me, and I started making work about it. 


Fifteen years ago, he began by using “satire to attack challenging, hard-hitting issues that 
people pushed under the rug. Now things have changed, but it is still there.” For him, art 
and photography allow an outlet to “get some of those things out and provide awareness.” 

As time passed, Rashod took on commercial work but felt that something might be 
missing. He wanted to get back to the world of film and chemical materiality in photog- 
raphy. The methodology and muscle memory he developed “in junior and senior high 
school was rooted in the analog photography world. It was very much a different way to 
make photographs than today with the digital medium.” 

He would photograph something, go to the darkroom, develop contact sheets and 
finally make prints. “That never really left me, and I enjoy the process.” As Rashod con- 
tinued to amass more digital photographs, he reflects, “all these images are just sitting 
on my hard drive, and I wanted to get back to art with my hands. I saw this process, wet 
plate collodion” and he decided right then “let’s do it.” 

He wants to make unique work with his hands, 


like a painter, and is one of a kind. To have an idea that will materialize into some- 
thing so unique that it is counter intuitive to how photography is designed to 
function. Its purpose was to have the ability to produce images en masse through 
duplication. 


“T always make images of what is important to me, what I love, and what I am excited 
about. The people close around me” are his subjects. He says “photography has a way to 
elevate people regardless of fame. When someone takes a photograph, and they show it, 
what they are showing the world is going to elevate them. People of color are who I want 
to elevate.” 

He speaks to “being only here on Earth for a certain amount of time.” What one does 
with that time relates to what he will leave behind and his legacy. “I want people and 
things I photograph to be part of that legacy and know what they represent.” That eleva- 
tion is “almost like giving back.” 

Rashod feels that if he 


does not document it, then some history and culture get lost. As one goes further 
and further back through generations, it becomes more watered down. If I do not 
teach my son what my great-grandfather did or where he came from, you lose a little 
bit of that heritage. 

What was it like living in America as a black man or woman? I am interested in 
bringing that out in my work and using the wet plate process to bridge the gap from 
the past to the present. The wet plate collodion process has been around since the 
1850s. During the Civil War up until the turn of the century it was the main photo- 
graphic process. This Process has captured some of the atrocities people of color 
have experienced. 

We were not considered a full person up until after the Civil war, and or have the 
rights and privileges that white people had. There are still remnants of America’s 
troubled past in regard to its treatment of people of color, whether it is mass incar- 
ceration, or institutional racism. 
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Figure 1.1.25 Frederick Douglass, 1856 


Source: Unknown Photographer. Frederick Douglass, 1856, ambrotype, 10.6 x 8.6 cm (4 3/16 x 3 3/8”) National 
Portrait Gallery, Smithsonian Institution; acquired through the generosity of an anonymous donor 


Frederick Douglass, the most photographed person in the 19th century, and there is a 
reason. He did great things for slaves, but he purposely wanted to be photographed 
so people can see a black man held in high esteem and regard in order to change 
perceptions and what media and people want to put out there. One does not see a 
black person in the 1800s as educated with money, but the more you see that, the 
more it makes [black success] a part of everyday life. If you do not see it, you do not 
think about it. 


44 Contemporary Artists and Methods 
Luther Gerlach 


Figure 1.1.26 Burning Bush 
Source: Gerlach, Luther. Burning Bush, 16 x 20”, 2018, Unique gelatin silver print, California, USA 


Luther Gerlach grew up in Minnesota and was influenced heavily by his father, a social 
and cultural anthropologist. Being born into social activism has deeply affected his phi- 
losophy on life and the world around him. Extensively traveling with his family in his 
youth and his grassroots experiences in social activism shaped his worldview. 

His father wanted them to see the world as part of their lives, and for Luther in particu- 
lar through the lens of a camera. The opportunity to document global issues at a young 
age gave him a grounding in social activism that is now a key part of his life. His father 
taught him to “make the world a better place by understanding different cultures.” 

Photographing social justice issues inspired him to approach working in a documentary 
style of photography through his biology background. His knowledge of freshwater biol- 
ogy led him to work in Minneapolis. Those plans did not work out. Deciding to become 
an artist, he moved to California to be closer to the people from whom he wanted to learn 
black and white photography, in particular members of the Weston family. 

Luther connected with the Westons and described the experience as 


work and sleep, back and forth 24 hours a day. It was not like a regular schedule 
because Brett Weston was the most driven person. He would be photographing or 
doing something every single day, whether he felt like it or not. 
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Figure 1.1.27 Giant Kelp #5 


Source: Gerlach, Luther. Giant Kelp #5, 2018, 40 x 50” Unique gelatin silver print, California, USA. 
Gerlach, Luther, Interview with the author, August 21, 2020 


Luther felt the need to be hands-on in more significant ways. He was exploring mak- 
ing large negatives with bigger and bigger cameras, for example, 20” x 24”, and was 
also looking into alternative and antiquated processes. “Everything was experimental. 
Instructional books were hard to come by at the time,” but he did find and was able to 
read some 19th-century historical texts. 

He found this research beneficial. The deeper he delved, the more he learned about 
the type of artmaking he wanted to do. He values making everything from scratch to 
learn as much about how and why a process works. 

Luther started working at The Getty Museum in Los Angeles, California, some years 
ago as a specialist in historical processes and technologies. He taught workshops, gave 
lectures and conducted demonstrations in their education department. “Being sur 
rounded by so much art and incredibly knowledgeable and wonderful people” was a 
significant part of his experience. 

Luther’s project titled Catalysts of Change began in the wake of an event in California 
known as the Thomas wildfire. Huge branches were tossed up in the air by the winds 
generated in the fire with some even landing on the roof of his home studio. 


It was that close. The land was utterly monochromatic with burnt black trees and 
white ashes. It was like being in a dream, walking where a forest used to be, in a 
completely black and white world, with an occasional green something popping up. 
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Standing at the edge of this area where the fire started, a natural hot spring pours 
out of the hillside. The sulfur-laden water leaving the spring creates a white stream 
across the black landscape. 


Finding himself in this surreal landscape that fire had just created, Luther began to take 
photographs. 


When bathing in a sulfuric hot spring, silver jewelry will turn completely black. In 
the darkroom, the sulfuric water is applied as a catalyst to alter the silver-gelatin 
print or wet plate collodion plate. 


Luther noted that “the water coming out of the hot springs was acidic, and the ashes 
from fire were highly alkaline,” and with 


a little experimentation made a slush out of the ashes, and then combined this with 
the hot spring water to achieve reds, purples, greens, yellows and blacks by using the 
fire’s ashes to change the way the silver looks within the print. 


Changing the silver-gelatin print by combining the water and ash, he would pile the 
ashes into a slushy mess where the water around the edges seeped into the image and 
ran across the paper in areas where the color change happened. 

Juxtaposing the images from the fire, Luther made 


negatives of kelp with the wet plate collodion process. Collodion is sensitive to UV 
light, and that spectrum of light is the foundation of photosynthesis which allows 
kelp to grow in the ocean. Kelp neutralizes acid in the ocean by removing carbon 
dioxide created by fire and greenhouse gases. Carbon dioxide is the number one 
greenhouse gas also involved with methane in global warming. 


Luther wanted to 


include a solution to be part of the work. Kelp is the forest of the ocean. Kelp removes 
carbon dioxide from the environment tenfold compared to trees and creates ecosys- 
tems, the ashes that fall into the ocean all the carbon dioxide spurs on kelp growth. 


He used “dried kelp and water, and it turned into a brown slushy solution which was 
capable of toning the prints resulting in a beautiful warm, mellow yellow color.” 


Silver-Salt: Gelatin Dry Plate 


Gelatin dry plates were introduced in 1871 by R. L. Maddox. The process uses hard gela- 
tin that is swelled and melted. The addition of a solution of silver nitrate and a solution 
of a bromide salt creates a colloidal suspension. The gelatin, for example, a collagen product, 
requires heat and agitation to ensure consistency. 

Plates are coated with silver-bromide gelatin, dried, exposed in a camera, developed in 
an alkali solution, fixed and washed ensuring image permanence. 

One key characteristic of dry plates is that they can be stored for an extensive amount 
of time before and after exposure allowing the artist to develop the plates when con- 
venient. A commonality between wet plate and dry plate is that artists can make direct 
positives or negatives from either. 
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Next are summaries of interviews with several artists illustrating how they have 
approached this method of artmaking: 


Amy Burke 


Figure 1.1.28 Enchantment 


Source: Burke, Amy. Enchantment, 2020, Archival pigment print from a dry plate negative, 10.75 x 13.75”, Penn- 
sylvania, USA 


Amy first fell into photography courses in college at Penn State. She was always inter- 
ested in art in general; however, college is where the darkroom’s magic hooked her. 

She recounted one specific memory when she and “her sister used to play dress-up as 
characters or become anything our imaginations would allow.” This freedom allowed her 
to “capture play and imagination with a camera and understand characters and acting.” 

“We would take my dad’s Polaroid to take modeling photos, and it followed and 
informed a very similar photographic method in college.” At her university, she pro- 
ceeded to get all of her “roommates together and dressed them up. Looking back, 
I am like, oh my God, that’s so over the top and not in a good way, but it was fun.” 
After school, she took a break from photography as the medium was transitioning from 
analog to digital. 

Continuing her education in graduate school at Cal Arts, she majored in costume 
design. She had hoped it would be able to complement her continued interest in pho- 
tography by working with theater students to create characters together. Her plan was to 
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Figure 1.1.29 Portrait of Amelia 
Source: Burke, Amy. Portrait of Amelia, 2019, Palladiotype from a dry plate negative, 6.5 x 8”, Pennsylvania, USA 
Burke, Amy, Interview with the author, November 12, 2020 


document the character’s development through the camera. While that was not exactly 
what transpired, the idea continues to influence and inform her work. 

She got in touch with a friend from college whom she had not spoken to for years. 
This friend “pestered me relentlessly to pick up my camera again and I relented after 
some time. I started developing film in the bathroom and found a place in my basement 
for an enlarger.” She procured and built a homemade UV light source for exposing 
light-sensitive material. 

Amy has 


a love for old cameras, and there is something cool about touching history, in a 
romantic sense, bringing it back to life and giving it a job to do instead of the cam- 
era sitting on someone’s shelf as a bookend. There is this old camera sitting right 
behind me, and I built the bellows and restored the camera, and it works. It is mine, 
I made it, and I am so proud of finding these things that other people might think 
are junk and making an effort to use them, because everything has a soul, and Iam 
helping them sing again. 


Amy “will go on eBay and look for unique things that may be in someone’s attic, probably 
in non-working condition, and if they are inexpensive, I will most likely buy and use them.” 
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I began to photograph my kids. I would assess what I had on hand and then began 
by putting together concepts to investigate. I would ask them, okay, we have a tutu, 
some shoes, and then the children would pick out what they wanted to wear. We 
recreated this whole dance that I did with my sister as a kid. 

It is a way of bonding with them because I am a quiet person. My kids are the com- 
plete opposite. These activities are my way of talking to and showing them who I am 
and showing them things that I did in my childhood without having to verbalize it. 
They get to experience side-by-side some of the things that I have done. 

I begin with a prop for them to play with and see what develops from their imagi- 
nation. I do not necessarily tell them who the character is, but I let them play and 
photograph it as if I was living through it with them. 


The characters develop naturally and are helped with a scene or stage that she sets for 
her children to play on freely and unscripted. 


We would go to antique stores, and I would see an item or object that would trig- 
ger a memory or possibly an idea for a photograph. On one trip we came across a 
tricycle like my grandmother used to have. While we make photographs, I speak to 
my children about how my mom had a sister who was a juvenile diabetic. The family 
rumor had it that she got diabetes by injuring her pancreas on this kind of tricycle. 
When I was a kid, my sister and I would dare each other to touch the handle because 
we thought that that’s what caused diabetes. 


Power can be captured through storytelling, which gives her the ability to pass down 
these intimate family stories. “I like to incorporate that if I can into my work because it’s 
a way of showing people who I am without having a conversation.” 

Amy describes having “a magical childhood.” Her parents were both teachers, and she 
lived in a town near both sets of her grandparents. 

People were not strict about leaving the house alone. She explains what the rule was: 


I will see you at dinner time. We would run off and build forts in the forest, pretend 
we were so and so, we would dress up, we’d get the neighbor kids, and I would give 
them makeovers. They ended up looking like Robert Smith from the Cure, and it 
was fabulous. Then we would take photos of them. 

There’s a lot of stress about raising kids today so I feel the need to bring a little bit 
of that magic into their lives, especially now when we can’t do anything. I’m basically 
building sets now, and all this stuff is getting bigger and bigger because I’m trying to 
give some magic to them when there is not much right now. 


Memory thematically comes into play in everything she does, regardless of the medium 
she uses, for example, her sharing of these experiences from her and her children’s 
imagination. Once there, the idea now becomes a part of her memory. 

She seeks to find a vehicle to use by “reinterpretation of either my memories, my 
mom’s or my grandmother’s. Obviously, I didn’t live through my mom’s or my grand- 
mother’s memories, but I have heard those stories from them throughout my life.” 


As children, my sister and I butchered our hair. The babysitter saw and told me that 
the devil is going to get us. I then associated this memory with a planned photo idea 
of my youngest child having had her hair cut. Not being able to recreate the same 
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thing I put a crazy blonde wig on my younger daughter. That became the character 
of this partial memory and part new character based on this wig. 

My oldest daughter cut the wig hair on her younger sister, creating the scene 
I photographed. I saved the wig because it’s just all uneven and funny looking, and 
that inspired another character. 

A closet in my bedroom has these moving louvered doors. I always want to put 
somebody in there so my daughter wore that crazy wig in the closet. These veiled 
and blended memories I create with my kids create new memories. 


Nejc Urankar 


Figure 1.1.30 Mikado 
Source: Urankar, Nejc. Mikado, 2021, Dry Plate, Kamnik, Slovenia 


Nejc is 25 years old and a recent graduate of the Academy of Arts in Slovenia. His inter- 
est in photography and analog processes has given him the ability and opportunity to 
produce zebra glass dry plates sold all around the world and to share the knowledge 
thru his blog Lost Light Art and YouTube channel. 

“Tam in love with nature and taking my camera along allows me to capture and share 
these magical moments with others” instead of “sitting at home, watching TV or brows- 
ing the web.” 

He was introduced to the photographic medium when he began studying at the Acad- 
emy of Arts in Slovenia’s capital. In the first two years, Nejc was primarily into digital 
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Figure 1.1.31 Twisted Litile Oak 


Source: Urankar, Nejc. Twisted Little Oak, 2020, Dry Plate, Ljubljana, Slovenia 
Urankar, Nejc, Interview with the author, December 16, 2020 


photography, and after some time began to realize he could also work with his hands in 
concert with photography. 


That is what I love the most about alternative processes. It involves a lot of handwork. 
Having taken in more lectures on the history of photography, my world opened by 
seeing how it all began and its development through the years. 


“T like the alternative stuff, but it is difficult to say” that most amateur cell phone pho- 
tography “is still hand crafted.” 

In the 19th century, having the ability to provide for oneself to survive and eat, one 
needed “to have so much knowledge to invest the time to become a master” of one’s 
craft. “It was not like picking up a phone today and making an image.” 

As time passed, Nejc’s research got him more interested in rare or otherwise forgotten 
historical processes, specifically the autochrome. This interest and investigation were a bridge 
that got him into exploring many other processes. His understanding of the dry plate pro- 
cess is rooted and informed by his research on creating contemporary autochromes. 

“The harder the process or methodology is, the more motivated” he becomes “in fully 
exploring its creative potential through self-discovery and application.” He notes that “it 
is a good thing just to dive in and go for the hardest thing. That widens understanding 
and knowledge in so many ways.” 

The development of Nejc’s research in the autochrome coalesced over a few months 
of research when he successfully made a primitive color photograph, although not 
according to the original recipe, but by introduction of modern materials. 


52 Contemporary Artists and Methods 


He and his colleagues, who are also working on autochromes, have come up with a 
variety of approaches. “It is quite interesting because we have ended up with totally dif- 
ferent techniques.” 

Sharing data and methods with people worldwide helps everyone interested in learning 
about photography, materiality and the “sheer scientific magic these techniques can show.” 


It is amazing when people who cannot find the things, they need to simply make it. 
Used gear is hard to find and what is found is often broken. It’s really important to 
be able to make the stuff I need, working through, problem solving and learning 
along the way in order to figure it out. 


Nejc has created a business out of making and selling dry plates along with the neces- 
sary equipment he produces in his home lab. Production of plates is his main job with 
the hope that the technique is not lost to time. As a method of integrating digital and 
3D technology, he designed 3D printable equipment such as dry plate holders for stand- 
ardized cameras. 

When someone buys his dry plates, “usually the next problem is that they do not have 
a holder to load and use them.” The business of making tools and equipment has not 
been commercially viable for a long time and is where new and imaginative technologi- 
cal advancements offer opportunities for experimenters like Nejc to fill the void. 


It does not mean that they cannot be produced independently, but photographic 
emulsions’ viability is becoming less critical as technological advancements in digital 
technology improve. This kind of knowledge is going to become more important 
because people can always find chemicals and brew the stuff at home. They don’t 
need to wait two months for shipping because they can mix it, coat plates and then 
use the materials the next day. 


Nejc’s interest in the “why” of photography as a medium is rooted in “capturing and 
sharing moments.” He sees that his 


main task as a photographer is to catch the best moment possible in that situation. 
The camera is just a distraction from the moment happening in front of you and 
from enjoying that moment with all of your senses. Everything needs to have a con- 
cept and I need to know every second what I am doing. 


Artist Biographies and Supplemental Information: Part I 


Heather Oelklaus (USA, born in 1972) lives in Colorado Springs where she creates hand- 
made cameras that act as an integral part of her artmaking. She has made pinhole cam- 
eras out of a bellhop cart, vintage truck, teapot, lunch box and nesting dolls. Heather 
builds unique camera obscuras to function as objects of contemplation. www.camera- 
karma.com IG: heather_oelklaus 


Stephanie L. Paine is a visual artist working within the expanded field of photography 
utilizing digital and traditional technologies with hand-built cameras. Landscape is a 
recurring foundation in her work to address the connection of land to the human expe- 
rience while bringing awareness to the impermanence of the natural world. She teaches 
photography in the Department of Visual Arts at the University of Louisiana at Lafay- 
ette. www.stephaniepaine.com 
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Jennifer Crane is a Canadian artist whose work investigates the relationship between 
the body and the lens. Through a combination of historical and contemporary photo- 
graphic techniques, she explores themes of memory, time, place and archival practices. 
Her work has been exhibited internationally and can be found in both private and pub- 
lic collections, including the Art Gallery of Nova Scotia. She lives in Saskatoon, where 
she is an associate professor in the Department of Art and Art History, at The University 
of Saskatchewan. www.jenncranestudio.com, IG: jenn.jenncrane 


Dan Estabrook has been making contemporary art for almost 30 years using the pho- 
tographic techniques and processes of the 19th century. By creating his own “found 
photographs,” he has sought to reinvent the history of photography in his own image, 
investing seemingly anonymous images with personal symbols and stories. This is not to 
relive some idealized past but to highlight how our understanding of the past is com- 
pletely subjective and dependent on the present. As with any look backward, death, 
transformation, memory and loss are close at hand, but Estabrook works with a wink and 
a nod to the fact that every photograph contains a little death. While the photograph 
may still hang onto its tenuous role as a bearer of truth, elements of sculpture, paint- 
ing and drawing are used to pit the hand against the machine, the dream against the 
daylight. 

Estabrook has exhibited widely and has received several awards, including an Art- 
ist’s Fellowship from the NEA in 1994. He is also the subject of a documentary film by 
Anthropy Arts. He lives and works in Brooklyn, New York. http://danestabrook.com/ 


Wlodek Witek’s work has developed and transitioned from documentary, to landscape and 
now historical processes on paper. He spent the earliest part of his image making life 
in Poland, where he learned the basic film-and-paper-based processes and exhibited. 
He continued with traditional practice in England and Norway. 

Witek’s current art practice parallels his profession as a conservator of paper and pho- 
tographs, which fuels his passion for the medium. After moving to Norway his early work 
was exhibited in 1984 in Oslo, at Galleri Foton. The change of environment gave way to 
an endless search for new forms of visual and creative expression. 

He found inspiration from the collections we worked with. For example, early explor- 
ers like Fridtjof Nansen inspired him to make “Suggen’s diary,” an untold story of a 
polar dog which followed Nansen faithfully until 1895 when the dog died at the hands 
of his owner. This collection of cyanotype work was exhibited in Poland in 2004, at the 
Gdanska Galeria Fotografii. 

Since 2010, Witek has devoted himself to the calotype, following in the footsteps of H-T. 
Winther and W.H.F. Talbot. His current work was exhibited in 2018 and 2019, titled “Trav- 
els in Time” first in Gdansk at The Academy of Fine Arts and later in Oslo at Galleri Balder. 

Witek is an internationally exhibited artist, and his works have been seen at Lacock 
Abbey, Louisville, Budapest, Gdansk, Milan and Oslo. 


Binh Danh (MFA Stanford; BFA San Jose State University) emerged as an artist of 
national importance with work that investigates his Vietnamese heritage and our collec- 
tive memory of war. His technique incorporates his invention of the chlorophyll print- 
ing process, in which photographic images appear embedded in leaves through the 
action of photosynthesis. His newer body of work focuses on 19th-century photographic 
processes, applying them in an investigation of battlefield landscapes and contemporary 
memorials. A recent series of daguerreotypes celebrated the United States National Park 
system during its anniversary year. 
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His work is in the permanent collections of the National Gallery of Art, the San Fran- 
cisco Museum of Modern Art, The DeYoung Museum, the Philadelphia Museum of Art, 
the Center for Creative Photography, the George Eastman Museum and many others. 
He received the 2010 Eureka Fellowship from the Fleishhacker Foundation, and in 
2012, he was a featured artist at the 18th Biennale of Sydney in Australia. He is repre- 
sented by Haines Gallery, San Francisco, California, and Lisa Sette Gallery in Phoenix, 
Arizona. He lives and works in San Jose, California, and teaches photography at San Jose 
State University. http://binhdanh.com/ 


Jerry Spagnoli lives and works in New York City. He has two new books coming out in 2022, 

“Situations Seen From Considerable Distance” and “Local Stories” published by Steidl. 
His other monographs include “Regard,” “American Dreaming” and “Daguerreotypes” 
published by Steid] and “Heirloom Harvest” Published by Bloomsbury. 

His work is held in the collections of The Whitney Museum of American Art, The Museum 
of Fine Arts, Boston, The National Portrait Gallery, The Nelson Atkins Museum, Musee 
d’Elysee, Musee Carnevalet, The Fogg Museum, The Museum of Modern Art, The Chrystler 
Museum, The Art Institute of Chicago and other major collections. www.jerryspagnoli.com/ 


Takashi Arai is an artist and filmmaker. Arai does not see daguerreotype as a nostalgic 
reproduction of a classical method. Instead, he has made it his medium, finding it a reli- 
able device for storing memory far better for recording and transmitting interactions 
with his subjects than modern photography. In 2016, Arai received the 41st Kimura Thei 
Award for his first monograph, “MONUMENTS?” (PGI, 2015). His works are held in the 
Smithsonian Institution collections, MFA Boston, MOMA Tokyo and Musée Guimet, 
among others. http://takashiarai.com 


Dror Maayan is an Israeli artist-photographer. He exhibits extensively and collaborates 
with academic, public and private institutions. In 2011, his photographs of graffiti on the 
Israeli-Palestine separation barrier were published in the book Facing the Wall (Walther 
K6nig, Koln). 

Maayan owns the only 19th-century photographic studio in Israel and works in a vari- 
ety of historical techniques, shooting with original antique cameras. He revived and 
expanded the limits of niepceotype/hyalotype, one of the oldest and rarest photo- 
graphic techniques invented in 1847 and is the only one in the world creating with it 
today. www.alternativestudiophotos.com/, www.facebook.com/dror.maayan 


Quinn Jacobson, American, born in 1964. He began his career as a photographer in the 
United States Army. He holds an undergraduate and graduate degree in photography. 
He’s been working in the wet collodion process for 20 years. He has created four major 
bodies of work: Portraits from Madison Avenue (2003), Vergangenheitsbewdltigung (2010), 
The American West Portraits (2012) and Ghost Dance: Native American Massacre Sites in Colo- 
rado (2019). He has published four technical books on the process. www.studioQ.com, 
IG: historicphoto, FB: quinnjacobson, Twitter: @quinnjacobson 


Rashod Taylor (born in 1985) is an emerging contemporary photographer whose work is 
a window into the Black American experience. Taylor attended Murray State University 
and earned a bachelor’s degree in art with a specialization in fine art photography. He 
has since exhibited and been published nationally and internationally. rashodtaylor.com 
IG: rashodtaylorphoto FB: rashodtaylorphotography 
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Luther Gerlach is an artist working in historical photographic processes. For over 35 years, 
he has been involved in many aspects of photography, including lecturing and dem- 
onstrating at institutions such as the J. Paul Getty Museum and UCLA. As an expert 
in historical processes, he has contributed to the Getty Museum’s Encyclopedia of 
Photographic Processes. Gerlach’s work is exhibited internationally and included in 
major private and museum collections, including LACMA’s permanent collection. www. 
luthergerlach.net, FB: Luther Gerlach, IG: @luthergerlach 


Amy Burke is a Pennsylvania-based artist. She earned her BA from the Pennsylvania State 
University in 1998 and her MFA from the California Institute of the Arts in 2004. She 
can be found in her home darkroom working with old cameras and teaching her young 
daughters about early photographic techniques. It is a source of pride that her children, 
when given a new digital camera, ask “where does the film go?” Her work has been 
exhibited nationally. 


Nejc Urankar is a 25-year-old photography graduate of the Academy of Fine Arts and 
Design, a researcher and practitioner of alternative photographic processes from the 
dawn of photography. Combining the love for nature with the slowness of the alternative 
photographic processes is his meditation, enabling him to connect with the surround- 
ings on the deepest of levels and capture those small miracles of nature. www.lostlight- 
photography.com YouTube wwwyoutube.com/channel/UCkgsi_Pxixghd8xluKSs9eQ 
IG: lost_light_art 


Chapter 1: PART II Print(less) Contemporary Imagemakers 


Silver Halide: Salt Printing 


Salt prints (also known as salted paper) were formulated by Sir Henry Fox Talbot to work 
in unison with the calotype process. Salt printing and the calotype processes share many 
similar characteristics. The resulting images or artwork from both processes consist of 
double replacement reactions of a metal and salt. 

Salt is one of several printing out processes where no developer is required. The impres- 
sion appears when the energetic action of UV light interacts with the light-sensitive chem- 
istry applied to the material. 

The substrate is saturated in a salt solution, for example, sodium or ammonium chloride, 
and then dried. Silver nitrate is applied to the surface and allowed to dry. A negative or 
light blocking object is placed on top of the salted and sensitized substrate, exposed to 
light, washed, toned, fixed, washed and then dried. 

After the process of exposure, the impression made through printing out renders as 
a beautiful shade of purple but will change once processed and dry. Typically, the final 
color ranges from deep red, orange and purple. 

Many types of formulations, substrates and techniques allow for a significant amount 
of differentiation in colors, surfaces and textures. 

Next are summaries of interviews with several artists illustrating how they have 
approached this method of artmaking: 
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Figure 1.2.1 Notre Dame at Midnight 
Source: Buchman, Melitte. Notre Dame at Midnight, Salt Print, 2017, Paris, France 
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Figure 1.2.2 Dunes at Liwa 


Source: Buchman, Melitte. Dunes at Liwa, Salt Print, 2018, United Arab Emirates 
Buchman, Melitte, Interview with the author, October 3, 2020 


Melitte “grew up in a small dairy town of about a thousand people. Although an urban- 
ite now,” she followed the pathway where her American generation “quickly became 
heavily urbanized.” She attended school initially for geology and “took a photography 
class to make postcards.” Her experience in “traveling is foundational to memories.” 
She wanted to buy a postcard, “but there was never a postcard of interest.” 

Melitte’s art and photography career “began the minute art school ended, and I gota 
job at a photo lab.” Over time, her professional life “became increasingly more digital. 
From 1999 onward, technical photography was my work, photographing cultural artifact 
systems, which is very color specific.” 

Her profession is in archiving and conservation, and that informs her printing by the 
way color and tone are representative in silent films. “That is the perfect color palette” 
she is aiming for because “I find it more emotional, or true. It draws on something 
humanistic as opposed to digital perfection.” 

“Seemingly thinking about two things at once, usually a back and forth between a 
landscape or an opposition of” a relationship between “inner and outer” she works “on 
projects for a long time.” 

A series she did on the Gowanus Superfund Site took her three years, “which is typi- 
cal. There is something about it that is fascinating, hoping that photography will allow 
people to see things usually missed.” 


Maybe it moves too slowly to see, or maybe it is too quick. It is the genius of photog- 
raphy that there is a lot that is hidden. For example, I have a thermal imager which 
marries imaging into the physical. What does that look like to the human eye? 


“Some of the early workers used slow emulsions. There is a natural beauty to ignoring 
things that move too quickly because of the flow of time” it takes to make an exposure. 
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Melitte’s need for the physicality of artmaking was an escape from her professional 
life’s exact digital precision. “It is such a pleasure to come home and touch paper, mix 
chemicals and pick up a brush. In response to the professional and digital regimen, it 
allowed me the freedom to explore gum printing, cyanotype, and then tintype.” 


A salt print starts with choices of papers and different surface treatments, salting 
solutions, and toners. I think about this in terms of the time and the achievability of 
the materials chosen. The tools are at the heart of seeing somebody’s hand. There 
is a softness because there is a human element. Moreover, photography should stop 
denying that digital tools are just tools. 


The surface informs her work with salt printing, 
and there is something about the feel of salt that is the most romantic of all. Salt 
prints unify with the powerfulness of objects of places and a sense of wonder. Photog- 


raphy gives a chance to connect to it as an object. Living on this Earth is a very emo- 
tional experience. It is The Human Condition. It is visceral and delicious in a way. 


Gary Edward Blum 


Figure 1.2.3 Cloud 
Source: Blum, Gary Edward. Cloud, Alishan Mountains, Taiwan, 2019, 5.5 x 9”, Taiwan 
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Figure 1.2.4 Target House Bldg. T828 (Morning Light) 

Source: Blum, Gary Edward. Target House Bldg. T828 (Morning Light), 2020, 11 x 15”, Marin Headlands, Cali- 
fornia, USA 

Blum, Gary Edward, Interview with the author, November 14, 2020 


Gary has spent the better part of two decades exploring duality and dependent opposi- 
tion through his paintings and, more recently, photography. 

While studying art in college, he decided to switch majors and received his undergradu- 
ate degree in graphic design. Following school, while working as a designer in San Fran- 
cisco, Gary continued to focus on his painting. Influenced by his interest in art and design, 
his work was a combination of realism (trompe l’oeil), minimalism and typography. 

He imbues his work with a feeling of nostalgia by painting objects that are worn and 
old, giving them a sense of lived history. For example, painted pieces of old book paper 
become akin to aging skin or color chips on the studio floor are left to be scratched and 
covered with dirt. “The use of trompe l’oeil challenges the distinction between art and 
life and sheds light on how representation is translated from experience.” 

While an affiliate artist at Headlands Center for the Arts in California, he switched his 
focus of exploration from painting to photography. After leaving the artist residency, he 
found photography to deepen his ideas. 


My paintings had become a bit formulaic. Photography was a way for me to free 
myself from the rigors of painting that I had imposed on myself for so many years. 
I could still invest my knowledge of the painted surface with the immediacy of 


photography. 
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Gary found a vessel to further his experimentation, using paint and all manner of 
equipment and process. His work uses digital and analog cameras, which results in 
intimate to large-scale photographs printed using silver-gelatin, salted paper, toner or 
pigment. 

The framing of Gary’s images usually focuses on an object, for example, a shrub, a 
house or a cloud, which grounds the image to create a sense of centered balance that 
other elements can play off each other. Duality presents itself in the photograph as a 
colored shape or thin lines, making the viewer aware of the other by occupying the same 
space as the image. “By employing divergent styles and forms, I hope that the viewer 
comes away from my work with the understanding that oppositions can exist harmoni- 
ously in the same space.” 

Gary’s work leaves the viewer to question, 


How important is it that they know the work is contemporary and not repurposed 
found objects? Will the work be automatically dismissed if the assumption is that it 
is found? Is it important that the images have the artists’ touch, as in painted marks 
or forms? Does the work engage the viewer enough to prompt investigation beyond 
a dismissive glance and search for deeper meaning? 


Taking the time to see, consider and think about artwork is important in understand- 
ing all visual communication. 


Silver Halide: Albumen 


The most important contribution to the albumen process’s development was made by 
Louis Blanquart-Evrard in 1850. The method involves coating a substrate with an acidi- 
fied solution consisting of a chloride salt and egg whites to make a glossy surface or add- 
ing starches to make a matte surface. Once the substrate is coated, a solution of silver 
nitrate is applied creating a double replacement reaction of a metal and salt. 

Albumen is another of several printing out processes where no developer is required. 
The impression appears when the energetic action of UV light interacts with the light- 
sensitive chemistry applied to the material. 

One type of application of the albumen onto a substrate is to float the material on top 
of the salt albumen solution, which is then dried. Silver nitrate is next applied to the sur- 
face and allowed to dry. A negative or light-blocking material is placed on top of the sen- 
sitized substrate, exposed to light, washed, toned, fixed, washed and then dried again. 

After the process of exposure, the impression made through printing out renders as a 
beautiful shade of purple but will change once processed and dry. Typically, the final color 
ranges from deep red, orange and purple. Many different formulations, substrates and 
techniques allow for significant amounts of differentiation in colors, surfaces and textures. 

Next are summaries of an interview with an artist illustrating how they have approached 
this method of artmaking: 
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Figure 1.2.5 Schrizocarpic cremocarps 


Source: Rodrigues, Alida. Schrizocarpic cremocarps, 2014, Mixed Media Collage on Found Photograph, 14.8 x 9.6 cm 
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Figure 1.2.6 Lactuca sativa 


Source: Rodrigues, Alida. Lactuca sativa, 2019, Mixed Media Collage on Found Photograph, 16.5 x 10.6 cm 
Rodrigues, Alida, Interview with the author, December 15, 2020 
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Note: The albumen process transformed printed photography by introducing mass produced paper 
pretreated with this glossy emulsion. The finished albumen prints could then be affixed to a hard 
cardboard backing, and further burnished or sealed. One important application of this technology 
was the carte de visites, for example, (CDVs) or visiting cards. Albumen CDVs were later replaced by 
collodio-chloride CDVs and still later, they were printed using the gelatin chloride process. 


Alida was born in Angola but left when she was very young and grew up between Italy 
and Switzerland and currently lives in the United Kingdom. Her family wanted her to 
do something with languages as a career, for example, working for the United Nations. 
Instead, Alida went to art school, “and like most people, loved and hated it.” 

In art school, Alida started as a painter and made large oil paintings of portraits. She felt 
these big portraits were “a bit strange because I am quite small in height.” The considera- 
tion of considerable scale was something she felt was pushed upon her by trends in painting. 

During this period, the artmaking process of photography seemed to be a constant in 
the background of her mind. “So, I would use collages in my work when painting by add- 
ing old magazines and then collaging images over half of the painting.” For example, she 
would collage images on “a woman’s face, and then the other half will be just painted.” It 
took time for her to learn how she wanted to combine photography with painting. 

After finishing art school, she went to “a charity shop and found a book on mushrooms, 
Collins Guide to Mushrooms and Toadstools. This is the first book that inspired me in terms of 
botanical illustration.” Other botanical books from the 19th century followed. In this same 
time frame, her friend gave her some 19th-century CDVs and “it became an obsession to 
collect them.” These two sets of materials would become the basis of her current work. 

With her consistently growing collection of CDVs, she thought, “wouldn’t it be inter 
esting to juxtapose these two elements together?” Coincidentally, she noticed that she 
could not readily find CDVs of black people from that era. After investigating further, 
she discovered that those that are available were usually very expensive, and for some 
reason, many are in private collections or hidden away in museums. 

“Tt seems to be big business on eBay and various websites where white people have a 
significant number of photographs of black people from the 19th century.” Alida won- 
dered, “how on earth do these people have photographs of black people from that 
period when I cannot even access them unless through a museum or archive online?” 

“Prices can range from $100 to even $5,000.00. It is this idea of racial exoticism. These 
images are rare and precious, but one would find photos of white Europeans for sale for 
next to nothing or just a pittance.” 

She chose to combine painted samples from her botanical books with the images of CDVs 
of white Europeans. These are “not her history, but it is the plants that make up for it.” The 
different types of botanicals seen in books she is resourcing come from various parts of Asia, 
Africa and South America. These representations became like her own alternative family 
portrait. “Those photo albums from that period were my equivalent to the Family Bible.” 

She decided to use “the images of white Europeans because of the plants,” she is 
painting onto the surface of the CDVs, which 


come from various countries and were not native to Europe. Now think about the 
plants which become the images. The plant has taken on the identity behind that 
person’s history or given it a new identity. It is about having a mask or facade. 


Combining elements of European history through photography and botany alludes to 
colonialism through classification in how the colonialists “brought back all these treasures 
and classified the people, plants, and natural minerals and materials they found” alike. 
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Silver Halide: Silver-Gelatin 


The gelatin chloride printing out process (POP) was invented by R. L. Maddox in 1871, 
and further expanded on and refined by many other scientists. The process consists of a 
substrate, for example, paper, coated with baryta (barium sulfate), which was invented in 
1884 to ensure the gelatin emulsion will not penetrate through the material. 

Silver-gelatin processes can be either POP as previously described, or they can utilize 
a developer (developing out process or DOP). Both POP and DOP silver-gelatin solutions 
consist of a refined hard gelatin that is melted, acidified and salted. Deciding on what 
type of salt(s) to use will determine if the emulsion is DOP or POP. Silver is then added 
to a warm, salted gelatin solution, and the emulsion is coated onto a substrate. 

Once the substrate is dry, a negative or light-blocking object is placed on top of the 
sensitized substrate, exposed to light. If a POP, the substrate is washed, toned, fixed, 
washed again and then dried. If a DOP, the substrate is washed, developed, washed 
again, fixed, washed a third time and then dried. 

As with other POP methods in this family, after the process of exposure, the impres- 
sion made through printing out renders as a beautiful shade of purple but will change 
once processed and dry. Typically, the final color ranges from deep red, to green, to 
orange and purple. 

As with other DOP methods, manipulation of the image varies by the formulation of 
the silver-gelatin; the type of developers and toners can alter the material’s color and 
tone in other ways. Many different formulations, substrates and techniques allow for 
significant amounts of differentiation in colors, surfaces and textures. 

Next are summaries of interviews with several artists illustrating how they have 
approached this method of artmaking: 
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Figure 1.2.7 Leslie Cordon 


Source: Anderson, Kimberly. Leslie Cordon, AZO prints from expired plus-x, tri-x and AZO paper negatives, 5 x 
7”, 2015, Syracuse, Utah 
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Figure 1.2.8 Unknown Mama 


Source: Anderson, Kimberly. Unknown Mama, AZO prints from expired plus-x, tri-x, and AZO paper negatives, 
5 x 7”, 2015, Everywhere 


Anderson, Kimberly, Interview with the author, October 25, 2020 
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What happens to digital technology moving forward into the future? This inquiry con- 
cerns Kimberly as having an archive that will last generations is crucial to her. “A print is 
an essential part. I do not do any digital photography anymore or even keep a website. 
Part of the reason is that I am a practicing therapist now and have no time.” However, 
before becoming a therapist, she worked as an educator and fine art and documentary 
photographer. 

While working as a photographer, her preferred medium was film. Her images were 
then made into silver-gelatin prints or using Azo papers. After some time, she switched 
to working with platinum and palladium and salted paper prints. 

Kimberly is 


committed to the print, and feels it is the most important thing. The tactile nature 
and the process of creating the print makes me a better photographer, and it teaches 
me about enjoying the process of making and what is left is the artifact. That’s the 
result of the print that the viewer can see 


as the artifact travels through time and generations as a historical document. 

She intends to speak to her future grandkids or great-grandkids who may want to 
know about her. “Iam a transgender woman, and I transitioned around nine years ago. 
In that journey of discovering who I am and self-actualizing my destiny as a trans woman” 
emerged. During her transition, she “ran into a fantastic group of ladies. These women 
were predominantly from Utah and were part of a group called The Mama Dragons.” 

The Mama Dragons are mothers of LGBTQ+ children who were predominantly Mor- 
mon or LDS. What she found remarkable about them was their courage in making “a 
very bold statement about the love that they had for their kids.” 


The Mormon church is entirely opposed to the legitimacy of the LGBTQ+ individual’s 
life, identity, sexual orientation, or gender identity. These women are bucking reli- 
gious dogma in order to proclaim their love for their kids and in many unfortunate 
cases, even their lives. Suicidality is high among queer and transgender Mormons. 


What brought her to become involved with the Mama Dragons was Utah’s general 
hostility toward queer people. She found that “healing, catharsis and love for myself 
through these women who would sacrifice their faith by excommunication for their kids 
and giving their children the love that I was not getting from my mother.” 

She taught documentary photography at the university level for several years. Kim- 
berly recounted that she often told her students: 


Something is going to come along in your life where you will be the only person 
qualified, prepared, with the time, and who is emotionally invested in photograph- 
ing that something. If you do not do it, the chance will come and go, and nobody 
will pay attention to it. 


She was teaching students that philosophical idea at the time, and said to herself: “All 
right, Kimberly, what are you going to do? Are you going to put up or shut up?” She 
needed to tell this story of The Mama Dragons. 

She had an 8x10 View Camera with a 1907 Petzval portrait lens and had also inherited 
about 500 sheets of expired black and white film from a mentor. These materials were 
what she wanted to use to express to achieve results that felt “gritty and raw.” The deci- 
sion to use expired media brings its challenges. 
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Kimberly affirms that prints are her final result. In choosing the appropriate medium, her 
collection of aged and fogged Azo paper from the 1950s, 1960s and 1970s was the answer. 
Storing the paper in Utah, where a lot of radon radiation exists, had exposed and affected 
the paper. However, a large amount was usable, and she then embarked on an adventure. 

“Making portraits of Mama Dragons with expired film and an old Petzval lens was an 
attempt to heal from my trauma.” She had this moment with the materials that someone 
discarded years ago. These discarded materials helped heal the person who also felt dis- 
carded. This project offered her the opportunity to find that person’s beauty and love 
through these other moms. 

Knowing that love is possible helped her understand and realize that she was not 
unlovable. Nevertheless, 


it was not inherent in me that I was not a lovable person, but it was a challenge that 
my mom could not extend her love to me. That epiphany was brought about by 
learning and observing the people whom I interviewed and photographed. 


Kimberly’s project consists of photographs and interviews of 137 of these mothers. The 
interviews involved “speaking to them for at least an hour and up to three—four hours.” 
These sessions included photographing and developing a style for the project through 
posing and the women’s expression. The communication and trust built between both 
people involved aided in “working through their stuff.” 

This experience helped Kimberly reset her compass “away from being a photogra- 
pher” and transitioning toward being a therapist. She “charted a course in waters that 
were murky and dark and sailing off the edge of the flat earth, not knowing where to go.” 

Kimberly’s choice to use Azo paper to print her photographs was a challenge to match 
what she had intended to create, such as the material’s age, and not knowing if the mate- 
rial had become exposed to light or radon. In addition to fog, some of the paper had dif- 
ferent contrast grades, for example, the paper’s manufacturers built different contrast 
levels into the materials. The increased complications she faced resulted in working out 
compensation options to control what may be challenging or uncontrollable. 

Her artmaking method has received some criticism over the years based on her deci- 
sion to include narration or extended captions with her projects. As a photojournalist, 
storyteller and documentarian, pictures do not stand alone very often. However, she 
feels that in many instances, the viewer needs some context. Part of the criticism of her 
work, then, is if it needs written context, why is the photograph necessary? 

Itis crucial as artists to stay true to one’s convictions irrespective of outside pressures. Not 
being concerned about her audience allowed her the freedom and safety to do what she 
needed to do in service to the project. Knowing that allowed her to “ignore the audience 
and how their response could be emotionally hurtful. It’s work for me and at the same time 
doing this in service to the work.” It is this beautiful cyclical process that feeds itself. 

It is fine to feel content with creating something that is beautiful and which does not 
need to be shared. For example, one can take a walk in the woods alone and after one 
returns, the experience is not written about or posted about on Instagram; it is only in 
service to feed the soul. That is part of Kimberly’s practice as a therapist and teaching 
her clients mindfulness. 

Kimberly paraphrased Harvey Milk, mayor of San Francisco in the 1970s: 


Gay people need to come out and be seen and be visible so that straight people know 
we exist. We are normal, and we are here. Furthermore, to trans and queer students, 
that is still true today. If you are safe, tell your story because your story matters. 
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Figure 1.2.9 Araneitype 
Source: Beaver, John. Araneitype, September 26, 2019, Accelerated Lumen, 10 x 8”, Appleton, Wisconsin, USA 


John has taken pictures for as long as he can remember, and he has always approached 
them with curiosity and experimentation in mind. Even as a child, he sought to under 
stand the mechanics of photography. 

John’s interests in art began over 20 years ago with a university colleague in the art 
department. She had already worked collaboratively with other scientists, and John was a 
new assistant professor of physics and astronomy. They hit it off and began cooperatively 
teaching classes together, focusing on the relationship between art and science. 

After some time, they started exhibiting their work together. “She was always support- 
ive of my photography,” which he took seriously but was not yet considering exhibiting 
the work. She mentored and gave constructive criticism to John’s work. He recounts his 
approach to working cooperatively and how he felt he could contribute. 

“We did a considerable amount of work on an exhibition focused on astronomy. I had 
built a number of interactive exhibits, and she had made paintings.” He was “trying 
to find things that would be useful to her as an artist,” such as by writing a document 
explaining how astronomy can be useful to a painter. This model inspired John to write 
three books as part of the JOP Concise Physics Series titled The Physics and Art of Photography 
and served as an early draft of his book The Big Picture: The Universe in Five S.T-E.P.S., also 
published in that series. 
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Figure 1.2.10 Trees and Ice #4 


Source: Beaver, John. Trees and Ice #4, April 9, 2018, Digital pigment ink print from an unfixed, accelerated 
lumen paper negative (ephemeral process), 14 x 11”, Menasha, Wisconsin, USA 


Beaver, John, Interview with the author, November 11, 2020 


John asks, “What can I bring as a physicist that might be useful to the medium of 
photography as a way of looking at the subject matter, tools, or even the materials?” He 
intends to make negatives with cyanotypes with coated paper in a camera. 

John began to call his experiments “cyano-negative photography” and shared the 
work in various exhibitions outside his institution. That was when he “first had some- 
thing substantial to show other people.” He felt he had “something different to say, and 
its process was a useful tool for teaching.” 

Having this mentorship from the university art department allowed him to make addi- 
tional connections between art and science as a physics professor. These connections 
allowed him to “look for ways to make images that had an intense physicality and con- 
nection between the actual surface of what was recording the light.” 

John has always taken a low-tech approach to his artmaking practice. His equipment is 
either made by him or comes from old or used cameras. His most critical piece of equip- 
ment is “a good light meter.” 

“The paper grain’s physicality and subtle differences in tonality are due in part 
because of the sensitizer left in the paper. The conversion from a negative to a positive 
gives distance.” 

John started working with instant film collaboratively with his sister and exhibited the 
artwork in Ohio. The show’s title is The part you throw away. John takes the “3000-speed 
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polaroid film, which does not have the black anti-halation backing on it and peels the 
print off after exposing and this gooey opaque grayscale negative is just there.” What 
can he do with the negative goo? Scanning it renders a “bubble-type surface effect.” To 
achieve a Sabatier effect, John would pull the film apart early and flash it with light. If one 
were to leave the negative “to dry, it crinkles up and gives this exciting texture.” 

John is intrigued by the function of materials and how he can produce both positives 
and negatives. Instead of using cyanotype-coated paper, he used darkroom enlarging 
paper in the camera. After an extended period of exposure, an image would appear. 
John explained that with enough exposure time, if you use a piece of developing out 
silver-gelatin “paper in the camera you will get an image, and it is slow enough you can 
scan it without fixing the material.” 

John experimented with different types of papers to see which one would print out 
the best. He would take them out one at a time in the sun to see how fast they would 
expose. He was not “very enthused because the enlarging paper was just too regular, 
uniform, and perfect.” His hand was not in the work. 

In one instance, he went to the washroom and came back when his hands were still 
wet. He noticed that where his hands touched the emulsion the gelatin surface became 
wet. “It printed out instantly, and that is when I realized this is what I needed.” The abil- 
ity to accelerate the printing out process of the materials very rapidly with water was a 
breakthrough for him. 

He further worked out methods to accelerate the sensitivity of silver in the gelatin 
emulsion far beyond normal limits. He began by “looking for DOP papers which print 
out slowly but can be accelerated greatly through experimentation” converting the DOP 
into a POP via chemical intervention. 

DOP papers are made with an excess of salt compounds compared to silver. Con- 
versely, the POP papers are the opposite, with an excess of silver over salt. “The reason 
is that enlarging papers print out very slowly. It reduces silver halide just with the light 
alone,” instead of the typical silver-salt POP ratio. 

Concerning the way these materials are manufactured, John further inquired how 
one gets rid of the halogen. The addition of water puts the halogen into the solution. 
However, the materials’ sensitivity is increased through removal “of the oxygen from the 
water by adding sodium sulfite or ascorbic acid” to an emulsion. He then adds xanthan 
gum to this water-sodium sulfite or water-ascorbic acid solution. 

This process allows John to brush the emulsion on like paint selectively on the paper’s 
surface. 


It is not sensitizing; it just makes the materials print out faster. The idea is that the 
accelerator is applied before exposure, then afterward it is washed and dried. Once 
dry, the material goes back to being slow and much less sensitive and can be cap- 
tured with a scanner. 
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Maria Martinez-Canas 


Figure 1.2.11 Duplicity As Identity John Doe/Richard Roe-Untitled 001 


Source: Martinez-Canas, Maria. Duplicity As Identity John Doe/Richard Roe-Untitled 001, 2008, 25 Gelatin Silver 
Chloride (POP) images 14 x 11” each sheet, unique 


Maria is a Cuban-born Puerto Rican raised, American citizen. “These three identities 
impact how I think and work, as being born in a country without the opportunity to live 
in affected me. Having grown up in Puerto Rico instilled a feeling of national identity.” 
There are “differences between a native Spanish speaker compared to being in America 
speaking the language.” 

The medium of photography came to Maria by “falling in love with my mother’s twin- 
lens Rolleiflex camera” brought by her mother from Cuba. “I became fascinated with 
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Figure 1.2.12 Civitella POP 11 x 14 Works: Edvard Grieg #3 


Source: Martinez-Canas, Maria. Civitella POP 11 x 14 Works: Edvard Grieg #3, 2014, Gelatin Silver Chloride 
(POP)—Diptych, 14 x 11” each sheet, 14 x 22”, unique 


Martinez-Canas, Maria, Interview with the author, August 24, 2020 


the object and asked if she would allow me to clean it.” Over time, Maria read books and 
taught herself how to use the camera. 

Her parents “loved collecting art, and it was an essential aspect of the house.” Maria 
recalls the support she received from her parents when asking to convert their “garage 
into a darkroom.” Art, artists and musicians surrounded her. 

On a family trip to New York, she visited the MoMA and Maria was fascinated with the 
photography galleries. She saw Harry Callahan’s work, and it changed her thoughts about 
how photography is defined. One image looked like a sheet of music and reminded her 
of “the music studio in our home in Puerto Rico. My father had a machine called an 
oscilloscope. The oscilloscope reads music like an echocardiogram.” She remembers 
looking and listening to music so that it resembled what that image was visually saying. 

She studied photography at the Philadelphia College of Art. Her studies helped her 
“recognize and challenge the notion of what an image is.” Maria loves working with her 
hands and always loved chemistry. 

Photography is a medium with unlimited possibilities. Maria is a fine art and conceptu- 
ally oriented artist. Even though “craft is a word that I hate, it is how the medium works.” 

“Working and approaching the medium conceptually does not mean using the dark- 
room. In taking a process and changing it, knowledge of a particular technique alters 
and enhances other ways to work with that technique.” 

Duplicity As Identity is made of 25 sheets of 11 x 14” printing out paper. 


In the first exhibition, the images were in two long lines, and I loved their tonality. 
My relationship with Cuba is the foundation of my search for personal identity in my 
20s and 30s, it was a process of understanding who I am. 
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When the work felt finished, she “had to continue. What is next? Ideas regarding the 
work tell me where to go. Duplicity as identity is about adulthood regarding identity not 
as geographical identity moreover identity as an individual.” 

Maria’s work is informed by how she expresses herself and begins “to answer ques- 
tions. Everything takes time.” 


Iron-Iron: The Cyanotype 


The cyanotype process was invented in 1842 by Sir John Herschel. The process involves 
the reduction of photochemical iron compounds, for example, ferric ammonium citrate 
green and potassium ferricyanide resulting in a blue impression. The two chemical solu- 
tions are combined and then coated onto a substrate capable of accepting the chemistry. 
Once dry, the substrate is exposed to light, rinsed and dried. 

The cyanotype process is one of the most versatile techniques ever invented. It is inex- 
pensive and can be applied to many different surfaces. The term cyanotype was coined 
by Herschel, and the process was intended to be used as a means of duplication of notes 
but has had a greater impact on the world. 

Cyanotypes are cyan to Prussian Blue in color, and they can further be altered by 
chemical toning. 

Many different formulations, substrates and techniques allow for significant amounts 
of differentiation in colors, surfaces and textures. 

Next are summaries of interviews with several artists illustrating how they have 
approached this method of artmaking: 
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Diane Deery Richards 


Figure 1.2.13 Aurora borealis 
Source: Deery Richards, Diane. Aurora borealis, 2019, Cyanotype, Iceland 
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Figure 1.2.14 Sticks and Stones 


Source: Deery Richards, Diane. Sticks and Stones, 2018, Cyanotype, Philadelphia, Pennsylvania, USA 
Deery Richards, Diane, Interview with the author, November 21, 2020 


Diane is an artist, designer and educator whose journey began when she went “back 
to school at the Pennsylvania Academy of Fine Arts” to complete her master’s degree. 
“Working outdoors and having the ability to make art in nature brings her the most joy.” 

For Diane, this is akin to an extension to her career in art education. “For the past 
15 years of watching students create amazing things, I also wanted to create some fan- 
tastic things.” Her students inspired her to go “back to school and devote the time to 
pursue more with her artwork.” 
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If the piece does not work, it is not uncommon to put more light-sensitive emulsion 
on the materials and try again. “That is the other beauty of this process: One can do a 
second iteration literally on top of it.” It is imperative to “continuously push the materi- 
als to the extreme.” Finished work does not exist with Diane. Instead, “the work is con- 
tinuously evolving.” 

Kozo material contains “all of these fibers, which are beautiful, but I don’t know what 
to do until I try it.” Trying allows her to “see the beauty. Applying other colors and let- 
ting the cyanotype wash away is similar to breathing and living.” 

Diane’s 


connections to water and the color blue are fundamental. Blue has always been a calm- 
ing element of the serene which is empowering. The water acts upon the surface of 
the artwork, washing some of it away. Artists are always trying to figure themselves out. 


She “tries to engage in the viewer’s experience of inviting attention and looking at 
the beauty of color and shapes.” Her work consists of cyanotypes that result in abstract 
“shapes and forms” that continue to evolve and grow. She uses many different substrates 
like kozo, silk and cotton paper. She allies herself with the natural processes of nature 
and allows time to imprint itself into the work. 

As an educator in the arts, she strives to get her students “to understand art appre- 
ciation by connecting creativity with joy,” regardless of what choices and pathways life 
brings. “To understand images not only as documents but to look deeply at things. What 
speaks to them, and what stories can they tell?” 
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Kiimei Kirschmann 


Figure 1.2.15 Delator Solar 
Source: Kirschmann, Kiimei. Delator Solar, 2018, Silver-gelatin solargraph, 17.7 x 17.39 cm, Argentina. 


For Kimei, the first time in a darkroom was a unique and magical experience. She 
recalls being a part of a group developing film together and working with “chemicals 
to help create an awareness of what we were doing.” She was seeking a community that 
encouraged trying new and different things. The unique support system they developed 
aided her in being “not too scared to make mistakes.” 

Taking photographs makes her “feel free” and gives her a voice and platform to speak. 
One of her pieces consists of 


a small box of matches with cyanotypes on the front and on the back, it says, “Let’s 
set everything on fire.” The matches are green and represent the goal of legal abor- 
tions in Argentina. We have fought for a long time and hopefully will get it approved 
this year or maybe the next. 
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Figure 1.2.16 untitled 


Source: Kirschmann, Kiimei. untitled, 2019, Cyanotype, 17.7 x 10.19 cm, Argentina 
Kirschmann, Kiimei Interview with the author, November 25, 2020 


She wants “people to realize what we are fighting for and to motivate them to help. 
The little boxes have to do with poking people about this lack of accessibility to the right 
of choice.” 

In her work with solarigraphy, “it is vital to have a place to put the camera for long 
periods when exposing. The environment affects the outcome.” For instance, she had 
a building to photograph and was “excited to see it and everything surrounding it. The 
exposure was for three months, and it rained a lot every day.” 

Because of the rain, the camera filled up with water and drained several times over. 


The paper is a record. When water touches it, you get this texture that looks like it 
is melting. When we think about time, each person is different. The solargraphs are 
like time capsules because it is capturing that time from one day to another. 


These solargraphs 


are a portrait of the sun and time with no need for chemicals to develop them. It is 
accessible and easy to mix with really new techniques. It is expensive to buy film in 
Argentina. It is not easy to keep trying to make different things. I speak to people 
doing the same things to help develop new ideas. 


Iron-Uranium: Uranotype 


Uranium printing or the wranotype process was first patented in 1858 by J. C. Burnett 
and Niépce de Saint Victor. While it was not widely used, commercial paper coated with 
uranium salts was available until 1899. The process was further expanded by Dr. Robert 
Schramm and other contemporary practitioners. 
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The process is described as follows: A substrate is coated in a solution of uranium. The 
material is dried, then a negative or light-blocking material is applied and exposed to UV 
light. A reddish gray and subtle latent image forms. Using this type of uranium salt with 
current formulations requires a developing agent. The substrate is then developed, rinsed 
and cleared with several water baths containing citric acid. The substrate is finally dried. 


Author’s note. Printing in uranium seems dangerous, and it is. Having worked with this 
material for ten years, its creative potential and ecological impact adds to my feelings of con- 
flict about the use of nuclear material in general. Artists can make things using uranium, but 
should we? What does this all mean within the context of expressive materiality and ecology? 

Contextualizing the process is essential, not just through the metaphorical lens of the 19th 
century, but also in terms of how radiological events throughout history have affected our 
planet and bode to affect it even further in the future. The hyperobject which is our nuclear 
imprint entered our planet with the discovery of radiation and has since been increasingly 
hanging over our species like a Sword of Damocles. 

As citizens of the planet, it is our responsibility not to be contributors of pollutants into the 
environment, and radiological wastes can be especially long-lived. 

This also applies to many processes and materials discussed within this text where safe 
handling, legality of procurement, along with proper and responsible disposal are paramount 
considerations. 


The process generates tones with the colors, orange, brown and terracotta. Alterations 
to the base formula yields split tones and variances between blue, green and yellow. 
Many different formulations, substrates and techniques allow for significant amounts 
of differentiation in colors, surfaces and textures. 
Next are summaries of interviews with several artists illustrating how they have 
approached this method of artmaking: 
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Bob Kiss 


Figure 1.2.17 Andy Warhol (Resident Alien Series) 
Source: Kiss, Bob. Andy Warhol (Resident Alien Series), 1980, New York City, New York, USA 


Bob had a large photography studio on 19th Street in New York City, and he worked 
extensively as an advertising and fashion photographer. An event that affected him hap- 
pened when he saw an exhibition of Irving Penn’s work Street Material, which consisted of 
“enormous platinum and palladium prints of cigarette butts and other junk one finds 
on New York City streets. The quality of the prints compared to silver gelatin blew me 
over with its sensuous quality.” 

Having the ability to understand and assess a quality black and white print and seeing 
the expanded potentiality of an alternate material “opened my mind. The grittiness of 
the street material compared to both the visual and physical texture of these prints cre- 
ated a strong harmony of medium and message.” 
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Figure 1.2.18 Curly Seed Pod 
Source: Kiss, Bob. Curly Seed Pod, Uranotype, 2017, Barbados 


Kiss, Bob, Interview with the author, November 21, 2020 
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After a near-fatal horseback riding accident on a fashion photography job in Brazil, 
he later moved to Barbados. That incident affected him, and he said, “I am out of here, 
done with this!” He continued to recover and then began doing his personal photogra- 
phy, curatorial work, lecturing and teaching. 

Those Irving Penn prints were still in his mind, and he began to work and experi- 
ment with platinum and palladium as a medium. “It was an investment,” he said, and 
once he did it himself, “that was it,” and he immediately started buying books. The 
physicality and color of the resulting prints struck him because of “their warmth and 
the way they render certain things in black and white, but with underlying color. The 
harmony of the print color and the subject are reasons for choosing to print” using 
these processes. 

Bob continued researching the potentiality of color with the platino-palladiotype pro- 
cess. His research brought him to Dr. Bob Schramm’s online posts, which discussed 
using uranium as a print toner, and the two eventually formed a friendship. These posts 
discussed not only using uranium to tone but also how to create uranotypes. Through 
their friendship, Dr. Schramm happily shared his notes and his resulting uranotypes test 
methodology. The effects of using uranium as an emulsion rendered a color similar to 
burgundy with a reddish tonality that stopped Bob “in his tracks.” 

The colorations derived from this process offered Bob an opportunity to test and 
experiment with uranium as a medium. 


Why do artists have to choose a specific method for working? It could be for the 
analogous color. It can sometimes render something in a color that it should not 
be. This juxtaposition has the potential to make one question reality. All those 
choices of harmony or dissonance get people to think or pay more attention to 
the image. 


Bob’s creative considerations stem from how he observes the way changing ambient 
light alters the colors of different things. “There are weeds that grow by the side of the 
road, and in the evening when the light hits them, they turn into this beautiful warm- 
ish magenta.” This initial sense of color and light affects Bob’s decision-making about 
the finished piece or print. He asks himself, “I am doing this for a reason; how shall 
I print it?” Looking at print aesthetics of a medium can also reveal a path toward excit- 
ing subjects. 

He credits the late Dr. Schramm for the opportunity to work with a new medium. 


He was always supportive and encouraging. When speaking about the uranotype 
process, Dr. Schramm said, “Bob, you need to test this rarified process, get to know 
it, and innovate.” There are not too many people in the world practicing and utiliz- 
ing the uranotype process. 
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Nick Russell and Charles Witherspoon 


Figure 1.2.19 Atomic Bomb Dome 
Source: Witherspoon, Charles and Nick Russell. Atomic Bomb Dome, uranotype, 2019, Hiroshima, Japan 


Nick’s photographic exposure began with his parents, who were both photographers. 
He grew up around the extensive photo book collection at his home, which he found 
a source of inspiration and photographic understanding. He initially chose photogra- 
phy as a career path after interning at National Geographic. His photographic interests 
became split between magazine photo editing and commercial photography and an 
artistic practice. By the time he reached adulthood, the industry had changed so much 
that a stable career seemed increasingly unlikely. 

Nick is happy that he did not fall into a predetermined idea or definition of photog- 
raphy as a job or photography within a corporate or commercial context. Letting go and 
appreciating “that freedom” enabled a more interdisciplinary approach. For the next 
ten years, his work focused on connecting photography with science and how they work 
together. 

A college astronomy course inspired a moment of clarity and technical understanding 
for both Nick and Charles. “Scientists take that stuff seriously on a technical level. The 
optics, detectors, lenses and the accuracy of their research depends on fully understand- 
ing their equipment.” Nick was fascinated with 


going out and tracking down what science looks like in the real world. We have 
this idea of science as an aim, purpose, or body of knowledge outside humans or 
machines. The work is about instantiating that knowledge in real objects. 
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Figure 1.2.20 Nuclear Armed F-105D 


Source: Witherspoon, Charles and Nick Russell. Nuclear Armed F-105D, urano-platino-palladiotype, 2015, Albu- 
querque, New Mexico, USA 


Witherspoon, Charles and Nick Russell, Interview with the author, December 10, 2020 
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One of Nick and Charles’s long-term projects focuses on radio telescopes, which are 
among the largest moving objects on land. 


We work mainly in film because the digital medium will not do the subject justice. 
These structures are incredibly detailed and are hundreds of feet tall. Additionally, 
these radio telescopes have been coated with a special ultra-reflective paint which 
produces a gleaming white tonality 


when sunlight strikes them. “Only large format film and platinum-palladium printing 
can capture it with fidelity.” 

Charles’s background is very much the opposite of Nick’s. He came into the field of 
photography with little or no artistic background. The idea of photography as an artistic 
medium did not occur to him until he started learning about it in college and finally got 
his hands on a 35-millimeter camera given to him by his grandfather. 

Nick is the one who showed him how to use the camera, and they became friends 
from that day on. After Charles graduated from college, he moved to Munich to con- 
tinue studying German literature in graduate school. Plans changed, and he returned 
to the US where he spent a few years in Brooklyn. Nick and he started talking about 
photography again; they made their first road trip to see the United States space shuttle 
program’s final shuttle launch. 

Charles’s initial visit to a radio telescope installation in West Virginia brought home 
the medium’s power and possibilities for him. Initially, his interest was not primarily pho- 
tographic but was in the science and astronomy behind the telescopes and instruments. 
Nick’s parents came along and brought two cameras on the trip. Nick and Charles were 
divided into two teams. Charles was using a 5 x 7” view camera for the first time while 
Nick took an 11 x 14” camera as they began making photographs. “That was the first 
time that I started learning how to use a light meter and the basics of film and large for 
mat photography.” Charles had jumped into the situation headfirst. “That opportunity 
sparked an interest in science, which became an interest in photography, and then that 
became an interest in the print-making processes.” 

“The critical thing about our creative process is that a lot of research backs up every- 
thing we do.” The subject, its history, the method of approaching a subject, whether it 
is telescopes, the nuclear weapons industry, or a space shuttle launch require advance 
research. Charles and Nick value research so much that they will typically arrive at a 
site having read at least three books about it. “We find it helpful to be armed with that 
knowledge going into a place we photograph.” 

Their visit to Chernobyl was planned two years in advance. Nick generally plans their 
trips. “It’s important to remain open to the surprises that come with actually being there. 
Having a preconceived idea of a place may build up a false sense of one’s understanding.” 

Their choice of printing materials informs, and is informed by, their overall photo- 
graphic process. Charles shares, “the work continues even after we leave and then go 
about making the printed work.” They both hope everything they have learned will add 
to and recontextualize the understanding of their entire journey. “The sum of these 
experiences is used to inform decisions about printing, and the intentional use of spe- 
cific materials to create the final piece, for example, using uranium for nuclear history 
or platinum-palladium specifically with the radio astronomy work.” 

The use of a radiological chemical to make photographs is sparked by Nick and 
Charles’s fascination with science and was a natural pairing with their work on docu- 
menting the US atomic weapons program, a project that arose partially from Nick’s expe- 
rience documenting particle physics research for the joint Fermilab/SLAC magazine. 
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At this time, the Fermilab accelerator was shutting down and the closure raised 
questions about the future of particle physics research in the United States. In addi- 
tion to high energy physics, however, the project provided a rare glimpse of aspects 
of the United States war machine. Labs like Los Alamos and Lawrence Livermore 
are home to particle physics teams and host weapons-related research. 


The number of sites they have documented is expansive, as weapons development has 
been spread across many states. Their portfolio now spans dozens of locations, from the 
Hanford site, which produced most of the weapons-grade plutonium for World War II 
and the Cold War, to the Trinity test site where the first atomic bomb was tested and to 
the Hiroshima and Nagasaki sites in Japan where the only wartime use of nuclear weap- 
ons has occurred. Yet the sheer scale of their subject means they will always consider the 
project incomplete. 

Nick recounts the first-time materiality and process connected with their nuclear 
weapons project. 


We had already been documenting nuclear weapons sites when I saw a listing for a 
class on making uranotypes and it became a core medium for us to explore and try 
to perfect. Depleted uranium can be made into a light-sensitive solution and used 
much like any other alternative photographic process. 


Along the way they have collaborated with the few other practitioners in the medium in 
“working through the challenges and puzzles that come along with reconstructing and 
expanding on” a dangerous and rarely used photographic process. 

Several photographic journals from the 19th century describe the use of uranium 
in photography’s past. Proper lab and safety measures undertaken with an abundance 
of caution under professional supervision may allow room for experimentation in the 
contemporary setting. 


Iron-Platinum and Palladium: Platinotype, Palladiotype and Ziatype 


William Willis first patented the pure platinum process in 1878. The team of Giuseppe 
Pizzighelli and Arthur von Hubl developed the first printing out platinum process in 
1887. In 1916, Willis introduced the palladiotype. 

In 1986, Pradip Malde and Dr. Mike Ware formulated a method for platinum and pal- 
ladium called the Malde-Ware printing out process. Richard Sullivan formulated a palla- 
dium POP process called the ziatype in 1996, which is a variant of the palladiotype process. 

The methodology of making a traditional developing out platino-palladiotype begins 
with a substrate, coated with solutions of ferric oxalate and Sodium Tetrachloropalladate 
(II) (water soluble palladium) and/or potassium tetra-chloroplatinate (II) (water soluble 
platinum). Once dry, the substrate is exposed until a faint image appears. It is then 
developed in a solution and cleared in several baths and finally washed. 

The specificity and control over contrast, tone and color is achieved through employing a 
large array of options that include time, temperature, humidity and chemical formulations. 

All process types are malleable, which give the artists the ability to change the warmth, 
coolness, richness, detail and contrast of the artwork. 

Many different formulations, substrates and techniques allow for significant amounts 
of differentiation in colors, surfaces and textures. 

Next are summaries of interviews with several artists illustrating how they have 
approached this method of artmaking: 
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Anne Eder 


Figure 1.2.21 Black Cocoon In Wind 
Source: Eder, Anne. Black Cocoon In Wind, 2019, Boston, Massachusetts, USA 
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Figure 1.2.22 Untitled Boneyard Creature 


Source: Eder, Anne. Untitled Boneyard Creature, 2020, Boston, Massachusetts, USA 
Eder, Anne, Interview with the author, August 27, 2020 
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Anne Eder is a sculptor and photographer whose work is interdisciplinary and steeped 
in folklore, taking place at the juncture where nature meets narrative. She creates large- 
scale art installations that are featured in public green spaces, are site-specific and are 
made from natural materials. 

“T feel passionately about both environmental conservation and arts access, and the 
creation of public art is a committed part of my practice.” Her family is from Appalachia, 
in West Virginia. “My mother is a coal miner’s daughter.” Anne grew up with limited 
resources and access has therefore been a concern throughout her life. “I create public 
works and utilize public feedback to further inform my approach. Public art provides 
accessibility and increases visual literacy.” 

She also uses her site-specific sculptural elements to make images. The images take 
their final form as handmade prints, in either platinum palladium-based processes, or 
in the gum bichromate process. Anne is “interested in how the natural world informs 
many of our core mythologies and how discrete geographies produce specific narra- 
tives. An example would be how the Brothers Grimm fairy tales came directly out of 
the Black Forest in Germany.” She is interested in “how the site influences the type of 
stories told.” 


The goal is to fire the imagination by using a fictional framework to trigger already 
archived stories. We consume fiction on a massive scale in the form of novels and 
movies. It forms part of our hardwiring and contributes to our problem-solving 
skills. We need to keep our imaginations active to keep those muscles in shape, and 
to become better problem solvers. When we see a character overcome obstacles, we 
learn, and we find hope. 

In my work, you will find monsters. Monsters are found in nearly every culture, 
and they perform a number of important cultural roles, such as allowing us to 
explain natural phenomena, to confront good and evil, and to understand our 
binary selves and our fear of otherness. I also create giant sculptures of cocoons 
and chrysalises, often interactive, or having a sound or light component. Cocoons 
are semiotically charged objects implying transformation, protection, isolation, or 
a period of withdrawal. The sculptures themselves go through transformation, liter- 
ally going through a metamorphosis due to time and weather. 


Everything Anne uses to create her site-specific sculptures 


comes from the natural world and is highly tactile. For example, I work with lamb’s 
ears, and they feel like velvet. I hope that the object is irresistibly haptic, and that 
I can translate that tactile quality into the printmaking as well. That is why I work 
in handmade processes. I have always considered photographs to be first, objects. 

There is an annual sculpture walk held west of Boston every year, and the people 
who own the property allow me to use a portion of the land as a boneyard once the 
sculptures come down from other installations. In this forensic yard, I document 
their decomposition. The passing of time is a part of the viewer’s experience, as the 
sculptures are up for a few months, and they see them changing through exposure 
to weather and natural elements. From day one to day nine hundred and fifty-seven, 
there is a complete cycle where they go right back to the earth. The natural world 
is where living and dying make sense to me—a part of the natural cycle. Death does 
not seem scary in that context. The boneyard is sort of my church. 
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Antonio Turok 


Figure 1.2.23 Maria Cartones 
Source: Turok, Antonio, Maria Cartones, platino-palladiotype, 13 x 19”, 1975 


Figure 1.2.24 Widows of Guatemala 


Source: Turok, Antonio, Widows of Guatemala, platino-palladiotype, 13 x 19”, 1989 
Turok, Antonio, Interview with the author, October 15, 2020 
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Antonio’s parents were born in New England. 


My father was a chemist during the American Great Depression who couldn’t get a 
job. He became politically active, and his political inclinations ran strongly against 
Hitler and fascism, and he joined the Navy. His first assignment was in Hawaii, right 
after Pearl Harbor where he helped the troops purify water. 

While my father was living in Hawaii, he discovered photography. After the war, 
my parents decided to go back to the east coast to New York to start a photo lab with 
my mother in the darkroom, and my father in the store selling. 


In 1948, there was “a terrible snowstorm” that prompted a move to Mexico. Shortly 
thereafter, they began a photographic postcard business in Mexico City. Antonio’s father 
made thousands of slides of scenes of “Mexico without people.” 

Antonio’s father introduced color postcards to Mexico. In this shop, Antonio grew up 
smelling ink, thinner and oils and has always worked in the printing industry. He calls 
the industry “the tragic arts due to so many difficult variables in printing.” 


As a young kid, I had a hard time in school and could not keep up. My mother did 
not give up on me and noticed my interest in my father’s Leica. She bought me the 
film, and I would go out on weekends and photograph with it and that was it for me. 
At the age of fourteen I never looked back. 


One year, Antonio’s sister worked on a project with Harvard University, Antonio had 
the opportunity to help and by doing so, he developed a deep relationship with the city 
of San Cristobal. “I came and spent a summer and never went back to Mexico City. I fol- 
lowed my parents’ idea that once you find what you want, follow your bliss.” 

For the next 30 years, San Cristobal served as a home base to travel throughout Central 
America where he made images describing the effects of conflict and political turmoil. 

“While living in San Cristobal, in the beginning I barely had electricity and informa- 
tion was tough to come by. I had to go into Mexico City to look at the books of another 
photographer whose work I admired.” 

At the time, “there was no internet, so I had to search through books. One of the 
many photographers who influenced me is Eugene Smith who believed photography 
should be different from all other media.” Smith speaks about how the camera’s influ- 
ence and power to capture the essence of the human condition is different from painting 
or sculpture. 


Understanding a feeling, not thinking, but a feeling is the most critical part of 
photography. Enjoy being free and use your intuition and follow your bliss. That is 
where the fun begins. 

My influences are connected to the idea that a photographer should always print 
their work and is why I have an attachment to the darkroom. 

Digital photography is a map of where we are today. What is achieved with digital 
is fantastic. However, after 20 years of printing digitally, I felt stagnant because the 
image is always on the paper’s surface. There is no comparison to the old traditions. 

Do not give up. It is like any other profession in life. When becoming passionate 
about something, keep working at it, the results will come.” 

Photography, for me, is unique and much more complex than some of the other 
arts. We are attached to technology; it is that balance, and the fun part are its 
variables. 
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Figure 1.2.25 Bu Sands 
Source: Malde, Pradip, Bu Sands, Isle of Burray, Orkney, Scotland. 15 x 23 cm. 1982-83 


Figure 1.2.26 Kigundu 3, Front. A Hand-forged Gentle Cutting Tool That Has Been Passed Down Several 
Generations 


Source: Malde, Pradip. Kigundu 3, Front. A Hand-Forged Gentle Cutting Tool That Has Been Passed Down Several 
Generations, Dodoma, Tanzania. 25 x 20 cm. 2017 


Malde, Pradip, Interview with the author, November 5, 2020 
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Pradip’s photographic roots derive from his parents. “They owned and operated a very 
successful photography business in Tanzania and offered film processing and camera 
sales and also supported movie location and production companies.” The movies made 
by these production companies consisted of some of the earliest wildlife and nature 
films made in Tanzania. The experiences he had growing up affected his “interests in 
how the world manifests through a camera lens.” 

Due to dangerous political situations, his family left Tanzania. 


We were essentially refugees, but not in the sense that we are all familiar with now. 
We had suitcases with clothes, and we had a few possessions. We lived in Spain for a 
couple of years, and then we moved to England. 


Pradip attended Bournemouth College of Art in Southern England, where he studied 
photography and then went to Scotland to study at the Glasgow School of Art. Speaking 
of the moment he crossed the border into Scotland, “it was the first time I had been to 
Scotland, and the place completely besotted me. I felt this sense of relief, like the air 
had changed.” 

He lived in Scotland for ten years while finishing graduate school. Pradip then moved 
to a group of islands off the extreme North Coast of Scotland, the Orkney Islands. Liv- 
ing there for four years, he continued to photograph constantly. “I taught myself and 
worked on the platinum-palladium printing processes, with 4x5 and 8x10 inch film 
formats.” 


Everyone says that after going to grad school, one needs a few years to recover and 
find a voice. That is what happened. Scotland was a formative place that I still call 
my photographic home. It defined me and continues to do so. 


Pradip feels lucky to have had teachers through both “formal education in college 
and beyond who have helped me go further,” with the photographic medium as “more 
than just recording.” 


My photographic work is defined both by an artistic and activist urge; that photo- 
graphs will help me understand the world. It is not merely about giving a voice to 
the inexpressible or making visible what is unseen. 

Photography is brain surgery. Making an image that is full of contradic- 
tions and complexities alters the way we see ourselves at any given point. It 
changes and rewrites our memories and forces us to go far beyond our physical 
environments. 

To the moon, the edge of the galaxy or into other people’s hearts either emotion- 
ally or metaphorically; we begin to see these kinds of points of connections that 
underscore our empathetic response. 

The title of this textbook stresses the importance of making a physical object. 
Alternative photographic processes for contemporary photographers take us firmly 
into that place. 


Collectively, we should “consider the importance and value of the printed object as a 
photograph” and its materiality. 
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There is a profound relationship between how an image informs one’s senses and how 
we act on that information and apply it to other places, or other people, or other ways 
of thinking. There is a profound interconnection between process and expression. 


He reminds us that this is “not new as an idea. The digital image dominates the ini- 
tial photographic vision in this day and age.” It is essential to “remind ourselves that 
a digital image on a screen is also a physical expression of the image.” Moreover, “we 
as photographers have to pay attention to the quality of that projection, screen” or 
printed material. “It is by paying attention to one’s expression that we transcend what 
was photographed.” 


Light passing through air, bouncing off surfaces, entering our eyeballs, into our 
visual consciousness—it is this fascinating continuum that fills us with a desire to 
make a photograph. The captured light passes onto a surface, glass, onto a sensor, 
into the computer, manipulating it further. The conceptual “moment” becomes 
material and what we see on the screen then pushes it back out into the physical 
realm and brings us to a print. 


This whole process is fluid, and one usually does not consider that it is an essential 
dynamic to get across to people who are learning about the photographic image; 
and an understanding of this fluidity is important not just to makers but also to 
theorists. 


Up to now, art “theorists were not fully cognizant of the practices. Practitioners could 
not articulate their intricate understanding of the photographic image to the theorists 
in words, and now we may have come to a pivotal moment.” 

Pradip, a Guggenheim recipient, speaks to his journey in artmaking and his process. 
He had applied five times over the last 30 years, and after the fourth time, he said to 
himself, “there is a message here.” He needed to “let go of wanting to get a Guggenheim 
and instead focus on the patterns that had brought me to apply repeatedly.” 

One consistent pattern that became apparent was that he works in bodies of photo- 
graphic images, almost philosophically. While Pradip is a master of his craft, he feels 
he is a “a one-trick pony only focusing on making platinum-palladium prints” but it is 
a “form of printing that expresses another part of me, which has been consistently pre- 
sent for the last 40 years.” This approach, he feels, lets him concentrate on the need to 
understand the world and the human condition. 

Pradip started to work with a group of women in Tanzania, asking questions about the 
relationship between citizenship and freedom. This group of women activists is trying 
to change their tribal traditions of female genital cutting and mutilation. In meeting 
and speaking with these women and asking “the question of why is it that this hap- 
pens? Moreover, how else does it manifest?” he found close links between female genital 
cutting and hazing rituals in the university fraternity and sorority Greek system in the 
United States, for instance. 

“Why do we do this to the people we want to keep most close to us, to those we want to 
protect?” Additional questions arose, and there were more conversations with his closest 
friends and collaborators. “How does one start a conversation about these dark human 
qualities that seemed to play out in different ways worldwide for generations?” 
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He remarks, “Rather than objectify and externalize female genital cutting as mutila- 
tion as a horrific practice,” he wants to focus on how the root cause of “mutilation is 
more widely practiced than that and much more pervasive than we think it is, and it is 
also here in the United States.” 

Around this time, the moment began to feel right for him to apply for the Guggen- 
heim. Through “the process of applying,” his project “became clarified by my deepen- 
ing understanding of this body of work.” 

He feels that potential applicants should “apply because the heart needs to be doing 
the work and clarifying that need through the application.” The opportunity is in service 
to the work, the work is not in service to the opportunity. 


The resulting work, From Where Loss Comes, consists of platinum-palladium prints 
made from 8x10 inch negatives, from which the book’s final plates were derived. 

Photography is not just decorative art, and it is undoubtedly not just personally 
expressive. 

Anyone who wants to work photographically needs to keep their horizons broad, 
and their references deep. They need to be porous because the photographic lan- 
guage affects us in profound and fluid ways. They need to understand that being a 
photographer is to be both poet and translator. 


Iron-Silver: Brown Print 


The Van Dyke brown and the kallitype processes were developed out of economic necessity, 
that is, in reaction to the rarity and high cost of platinum and palladium. The kallitype pro- 
cess was patented by W. W. J. Nicol in 1889, and the term Van Dyke brown was manifested 
after the invention of the kallitype but was based on John Herschel’s experimentation. 

The kallitype process consists of a substrate coated in a combined solution of silver 
nitrate and ferric oxalate. Once the substrate is dried, it is exposed until a subtle impression 
of a latent image appears. It is then developed, washed, fixed, washed again and dried. 

The process’s tone and resulting color is determined by the type of developer used 
and ranges between rich blacks, reds, blues, and browns. 

The argentotype consists of a substrate coated in a combined solution of ferric ammo- 
nium citrate green, tartaric acid and silver nitrate. Once dry, the substrate is exposed 
until the image appears, that is, is printed out. The substrate is rinsed in water, toned, 
fixed, rinsed and dried. 

Many different formulations, substrates and techniques allow for significant amounts 
of differentiation in colors, surfaces and textures. 

Next are summaries of interviews with several artists illustrating how they have 
approached this method of artmaking: 


Figure 1.2.27 Children Dancing Scissors 
Source: Huarcaya, Roberto. Children Dancing Scissors. Photogram, 5.80 x 1.08 m. 2018 
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Figure 1.2.28 Ocean, Series of Two Photograms 


Source: Huarcaya, Roberto. Ocean, Series of Two Photograms, 5 x 1.08 m. 2019 
Huarcaya, Roberto, Interview with the author, December 7, 2020 


Roberto Huarcaya 


Roberto studied psychology at Universidad Catolica del Pert and cinematography at the 
Italian Institute of Culture and Photography at Centro del Video y la Imagen in Madrid. 

After finishing his studies in Madrid, he returned to Peru and did not know if he 
“should return as a psychologist or try to do something in photography.” He taught 
photography at Universidad de Lima and then founded The Centro de la Imagen de 
Lima. 

He thinks deeply about how projects and processes can be incorporated together 
in communication. The projects: Amazogramas, Danzas Andinas and Andegramas have 
required a significant amount of research, permissions and time to build trust. He pri- 
marily works in remote territories with varied cultures and ecosystems, such as the Peru- 
vian coastline, Amazon rainforest and Andean mountains. 

Roberto feels that Peru’s cultural identity can be best defined and preserved through 
an understanding of pre-Columbian culture through communication with the people 
and their relationship to the landscape. While speaking about making Amazogramas in 
the Amazon rainforest at night, he felt “a connection between two planes of reality. It 
is fantastic to make a thirty-meter-tall vertical photogram in the forest.” The resulting 
impression left from the exposure is “like a net between the Gods.” 

While working with local residents on Andegramas at high elevations in remote vil- 
lages, he holds workshops as a way to share culture and creativity. These inspire Roberto 
to capture dances, clothes and motion in some way. 

In the beginning, he worked with a group of professional dancers made up of fathers 
and their children. He made two separate pieces, one large for the adults and a small 
one for the children. He was beginning the photograms in his portable darkroom with 
the smaller paper. Toward the end of the roll, “I stopped. The paper had these colors 
like a lumen print.” 

“The black and whites of silver gelatin paper are fantastic.” However, the intentional 
overexposure of the paper resulted in a lumen where “colors may also represent wood, 
bone, and nature. They may also represent contamination and problems in law.” 

Unable to reproduce these colors naturally, he experimented with the Van Dyke brown 
process over the black and white paper photograms to achieve an appropriate color. 
Once confident in the process’s success, he then applied the Van Dyke brown solution 
with a brush to the original photogram. “They are impossible to remake,” that is, he can- 
not go back and create an identical experience. 
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By using a brush to apply the Van Dyke brown solution, Roberto sought to evoke the 
spirit of “ancient clothing from the time of the Inca.” The pieces were then 


exposed in the sun and processed. This second coating of color on top of the first 
one creates movement. The culture creates different bonds so I can represent my 
country not only in terms of territory but also through ancient culture. 


Understanding how to make an impression of the dancers materialized though “the 
scissor dance, an ancient Incan dance of resistance to Spanish rule.” 

“The country’s frontier has the rainforest. On the other side is the Pacific Ocean.” 
For Roberto, it was “necessary to work with photograms in the Pacific Ocean. With many 
friends, we entered the ocean with this roll of paper, where the waves crashed.” Roberto 
waited “with a small flash” to expose the material as the waves crashed. 

Roberto’s work in jungle, coastal and mountainous environments formed the basis of 
his dialogues with local communities. His workshops focus on “visual communication 
and power of the image. Think about and understand the importance of an image and 
how the media uses images to make or change your opinion.” 
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Rosario Martinez-Canas 


Figure 1.2.29 Documented Identity—Passport 


Source: Martinez-Canas, Rosario. Documented Identity—Passport, 2006, 30 x 22.5”, Miami, Florida, US. 
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Figure 1.2.30 Documented Identity—Players Club 


Source: Martinez-Cafias, Rosario. Documented Identity—Players Club, 2006, 30 x 22.5”, Miami, Florida, US 
Martinez-Canas, Rosario Interview with the author, September 12, 2020 
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Rosario is a graphic designer and educator who fell in love with teaching. Her students 
“challenge and inspire.” She went back to graduate school for her master’s to teach full- 
time. “We have to take opportunities as they come to become better.” 

She “learns by making, asking questions and seeking help.” Rosario is “not afraid of 
adding something new because I am used to learning how to do things on my own.” 
Going back to earn her master’s degree was an opportunity to ask, “What am I weak at? 
What can I do better?” 

“What happens when I only rely on the design of text? Text as an image removes pho- 
tography from the process of communication. Wouldn’t it be engaging,” she further asks, 
“if a chemical photographic process assisted in the artwork’s design and foundation?” 

“When doing work by hand, many accidents happen, and accidents are fantastic. They 
are the foundation of discovery. Ultimately, those mistakes lead to results even better 
than imagined.” 

“Tt is absurd using a photographic process when I intend to remove photography 
from the final product and so I decided to use the Van Dyke brown process” to add 
graphic elements that complement the design and heighten the mystery. 

“It might seem absurd to use a photographic process when I intend to remove pho- 
tography from the final outcome, but my goal was to make the text into the image and 
using the Van Dyke process allowed me to” add graphic elements that complement the 
design and heighten the mystery. 

The process tends to be one level of like color and combining the Van Dyke and gum 
dichromate processes allowed me to create layers of information and create more depth. 

She printed scans of her driver’s license, college ID, passport and citizenship cer- 
tificate as the text with the Van Dyke brown process. She then added additional hand- 
writing elements. She describes herself as “a very private person who decided to do 
handwriting to talk about these personal things. By using the gum process, the writing 
would be less legible, and it helped hide the writing.” 

“Some of the pieces have writing, and some do not.” Rosario has “always been intrigued 
by the concept of secrets. We only give out as much information as we want people to 
know about us.” She was “allowing people to read portions of my secrets. When thinking 
about an idea and what I want to say, it needs to follow a path.” 

“Gum dichromate contains the handwriting and is the top layer for the work. The Van 
Dyke is used in painterly gestures and is the bottom layer. Remembering the idea of 
identity and who I am informs the text chosen.” 

“Blending technology generated and handmade inputs is critical to making better 
work. The computer removes oneself from the process.” The hand work is critical to the 
physicality and tactility of the materials. 

“The work also deals with the acceptance of concepts such as imperfection, incom- 
pleteness and impermanence when dealing with my own identity.” 


Hexavalent Chromium 


Gum dichromate is a process that has been continually developed and refined over many 
decades by a succession of scientists experimenting with chromates. Gum printing meth- 
odology as known to today’s practitioners dates to the work of Alphonse Louis Poitevin 
in the mid-1850s, who was the first to make substantial contributions in utilizing the light 
sensitivity of chromates. 

One method of gum printing begins with a hardened and sized paper, which is next 
coated with a mixture of gum acacia, watercolor pigment and a saturated dichromate 


102 Contemporary Artists and Methods 


solution. The mixture is applied to the paper and dried. A light-blocking material or 
negative is applied to the surface and then exposed to UV light. 

When chromates are exposed to actinic light, they harden the gum acacia through chemi- 
cal reduction. The areas that receive less exposure are more soluble and are washed out of the 
substrate. Once washed, the material is then dried. Additional applications of gum-pigment- 
chromate layers are typically required to achieve a greater density and range of tone. 

Gum printing, then, consists of a set of flexible methods for making prints with water- 
color pigments, which build tone layer by layer and allow for making full-color artwork 
through utilizing subtractive and additive color relationships. 

Many different formulations, substrates and techniques allow for significant amounts 
of differentiation in colors, surfaces and textures. 

Next are summaries of interviews with several artists illustrating how they have 
approached this method of artmaking: 


Diana H. Bloomfield 


Figure 1.2.31 Girl with Pomegranate IT 
Source: Bloomfield, Diana. Girl with Pomegranate II, 2015, Raleigh, North Carolina USA 
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Figure 1.2.32 Girl on a Swing 


Source: Bloomfield, Diana. Girl on a Swing, 2011, Raleigh, North Carolina, USA 
Bloomfield, Diana, Interview with the author, December 5, 2020 


Diana’s early photographic career was rooted in a documentary aesthetic, but her 
interests were more about the conceptual realm than in the literal world. She always 
had ideas in her head that she wanted to see materialized in a printed form, and so 
she next went back to school and finished a master’s in English literature and crea- 
tive writing. Sometime after graduate school, she decided to start photographing 
again. 

However, “I never liked working in a dark room as I never found it very appealing.” 
That avoidance kept her from working steadily in the lab and so further delayed her 
from picking up her camera. 

Then one experience inspired her when she went 


into a gallery and saw work hanging on the wall that took my breath away. The 
gallery director came up and asked if I knew what the prints were, and I told her 
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I didn’t. She explained they were platinum prints and spent so much time describ- 
ing the printing process, but the main takeaway was that the printing could be done 
in ambient light, no darkroom necessary. So, I went home, bought a UV lightbox, 
and proceeded to teach myself the process. 


In the beginning, Diana struggled with the printing process. She spoke to the chal- 
lenge of finding “the best type of printing and photographic method, where a sense of 
fluidity, ambiguity, and interpretation is inherent. Printing in platinum and palladium 
from a pinhole negative began to fill that void.” 

She started using 


4x5 pinhole cameras, and the exposures I made were so long that in a crowded 
street, people disappeared, and there was something magical about that. There was 
always a sense of surprise, which was missing before. The sense of serendipity got me 
back into photography, and that magic of what happens between reality and what we 
remember about that reality. 


After some time, Diana became 


tired of the lack of color in my work, so I started working with cyanotype and layer- 
ing it over platinum palladium prints. Re-coating the material with cyanotype chem- 
istry filled in the vignetted edges of the pinhole image, becoming dark blue and 
indigo. The center of the image maintained the palladium’s warmth, creating a 
split-tone which also added to the ambiguity of the image. 


She was relinquishing some control using a pinhole camera and alternative processes. 
“It was appealing, and the serendipitous nature of the process was not unlike life, where 
we’re never quite sure of how things might end.” 

Still, she wanted even more color and became interested in making gum prints. Diana took 
a workshop on applying the gum bichromate process over the platinum-palladium process. 

“Treturned home and found the method exciting and decided to focus exclusively on 
gum printing.” Gum printing opened the door for creating full-color images through 
the tricolor gum process. “Having limited access to a teacher, I taught myself the method.” 


It took me a year to make a recognizable image, and I was thrilled. Being thrown 
into the deep end, making all those mistakes, is a great way to learn. And building 
an image like that, layer by layer, takes an idea further, adding to the ambiguous 
nature of the images. The more layers added, the richer the print becomes, while 
also adding a certain softness. 


The work ultimately “gets closer to what I wanted to see on paper.” 

A couple of years ago, Diana decided to challenge herself further by creating a piece 
of handmade artwork every day for a year, which resulted in her series, The Old Garden. 
“I was getting ready to throw out some spent Valentine’s Day roses, but thought they 
might make a lovely gum print, and so I printed them, and I loved the result.” 

Looking closer to home—no further than her backyard garden—she rediscovered her 


hydrangeas, gardenias, climbing roses, quince—all sorts of flowers you might find 
in a Southern Garden, and so I started printing those as a kind of homage to my 
grandmother, who had also lived in North Carolina and also had a Southern urban 
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garden. Printing these flowers was both a way to remember her and connect the 
present to the past. Tricolor gum prints are often soft with muted colors, much like 
our memories. Gum printing, for me, does not reproduce color precisely as we saw 
it, but more like the way we remember. So that muted and altered color is appealing, 
interpretive, and creates a one-of-a-kind piece of artwork. 


Diana feels that with many alternative printing processes, “the work is subject to a lot 
of abuse with its many layers, repeated water soaks, and spraying or brushing the emul- 
sion.” When finally achieving the intended print, “it ultimately gets stuck behind glass 
and hung on a wall somewhere. The notion that this is a handmade print, and then not 
being able to touch it or having that tactile experience always seemed problematic to 
me.” She started creating handmade books made with her own prints, altering the work 
to a 3-D form, to allow for that sense of touch and a more intimate experience for the 
viewer. “That tactile experience is one of the great pleasures of printing in these pro- 
cesses, especially using all sorts of lovely handmade papers.” 

Diana feels that with these printing processes, people often get too caught up in the 
technical issues, missing out on all the creativity that these processes offer. “While there 
are specific ways of doing things in this type of printing, people often get stuck in tech- 
nicalities, and miss the sheer joy of creative image-making.” 

Ultimately, Diana feels that the biggest difficulty in being a photographer is 


coming up with concepts and maintaining honesty in what you choose to do. So 
many people jump to trends, but if the work stays honest, it’s yours. Listen to your- 
self, be willing to take chances, and just do the work. 
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Figure 1.2.33 Untitled 2 From Anthropomorphosis Series 


Source: James, Rodney F. Untitled 2 From Anthropomorphosis Series. 2012, Gum Bichromate Print. 25 x 33 cm, 8.5 
x1l 


Photography began for Rodney James while studying performing arts when he took a 
photo class to complete his degree requirements. Having the opportunity to be intro- 
duced to the arts was important. Being born and raised in the Brooklyn neighbor- 
hood of Bedford-Stuyvesant in the 1970s—1980s, he “did not get exposed to the idea of 


photography.” 
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Figure 1.2.34 Untitled 3 From Anthropomorphosis Series 


Source: James, Rodney F. Untitled 3 From Anthropomorphosis Series. 2012, Gum Bichromate Print. 25 x 33 cm, 8.5 x 11 
James, Rodney F., Interview with the author, October 12, 2020 


Today, his communities have become a vital part of contemporary arts. Being a part of 
an art community empowers him to “be outside of everything to explore, observe and 
talk about expression.” 

RJ is happy that opportunities like these exist and wished they had when he was grow- 
ing up as a kid. “Taking images as an undergrad was the beginning of it all.” His early 
experiments with the medium 
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began with an interest in photographing the mundane. The ability to look at some- 
thing and find it interesting is the beginning. To then try to record it and tell the 
world: This is what I see! Do you see it? 


“Interpretation is individual,” and his interests “begin with the idea of a story and 
controlling what is said. This realization that historically the whole idea of photography 
consists of two opposing factors. On the one hand is the scientific level,” on the other, 
“it can be interpretive,” and it is “that play between the two that I think is the basis” for 
his approach to artmaking. “That is the space where the art comes from, seeing. With 
analog photography, there is a physicality to the process, and an actual connection of 
touch in the print which is imparted into the final product.” 


That is a whole other sense of artistry, individuality, and to impart the personal 
stamp one puts into a piece. Even in this digital age of image-making and expres- 
sion, alternative processes bring a type of appeal that feels removed from any other 
photographic methodology. There is individuality in the possibility of analog imper- 
fection compared to digital. Digital can be very sterile because everything is zeros 
and ones. The trembling of a hand or the little imperfection gives a piece its actual 
physical fingerprint. 


We live in a digital world, and the imagery he sees is influential to Rodney’s 
approach to artmaking. Everyone owns a smartphone, and hence everyone is a pho- 
tographer. With such a surplus of digital imagery around, he “taps into that idea and 
then combines it with something physical.” He “breaches into the work’s physicality 
from digital by adding layering, stenciling, coloring, or combining images and forcing 
juxtapositions.” 

When making images, he is “not thinking about the process or result. Once I cap- 
tured an image of a concrete idea that is where exploration of the physical process 
begins.” He enjoys “playing around with different types of processes, paper, mediums.” 
He asks: “How will this translate? What is the best way in which the idea can translate 
physically? That is the fun part.” 

He 


does not want to be confined by one method and wants to explore and express, not 
for anyone else’s benefit, but just for the benefit of getting my message across, show- 
ing my work, my inspiration, my play. That is who I am as an artist and how I express 
myself. That is the excitement of creation. 


Rodney speaks to his 


experience with portraiture and feels it is a combination of capturing someone 
physically and the essence of who they are or how they may not even see them- 
selves. Whether it is displaying their physicality or how they express themselves in 
the resulting photograph. 


During his undergraduate studies, his professor challenged him to photograph more 
people. He felt safe with his inanimate subject matter, and it had been an escape not to 
have to deal with people up to that point. By photographing people, he evolved. The 
only person he knew he could photograph immediately was himself, and that began his 
first self-portrait series. He then began to ask people to sit for him. 
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“The process is the adventure, the testing, figuring out the different substrates. That’s 
the creativity that led to the final product. Some things might not work.” Rodney’s MFA 
thesis “combined digital and the idea of material layering.” 

RJ is happy that he figured out his way to express himself and to talk about certain 
subjects. “As artists, we hold up mirrors to society and the world around us.” He does not 
think that artists should just be responding to “things on a socio-political level.” 

“T cannot wait to see what else can inspire me. It’s interesting to see what is coming 
my way and to use the camera as a photo-artist without being enclosed into a box of just 
straight photography.” 
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Tony Gonzalez 


Figure 1.2.35 Untitled From the White Rabbit Series 


Source: Gonzalez, Tony. Untitled From the White Rabbit Series, 17.25 x 11.5”, 2018, Hudson Valley, New York, 
USA 
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Figure 1.2.36 Untitled From the “Ptica” Series 


Source: Gonzalez, Tony. Untitled From the “Ptica” Series, 17.25 x 11.5”, 2019 
Gonzalez, Tony, Interview with the author, December 12, 2020 


112 Contemporary Artists and Methods 


Tony studied the traditional fine arts curriculum at Cooper Union to be a painter. Pho- 
tography was part of their foundation, and by his senior year he was taking all photogra- 
phy classes. After graduation, Tony furthered his studies at Yale. 

While Tony was studying at Yale, Richard Benson had a significant influence on him. 
“The release of Dan Burkholder’s book on digital negatives was the genesis and the 
foundation of doing full-color gum prints. It was not easy finding a source for practical 
gum printing information.” 

His approach to gum printing is through painting, not as a photographer. He is “just 
an artist who happens to be doing prints that look very much like paintings.” 

He has “difficulties with the idea of categorizing or applying labels because they are 
not always applicable.” He understands “that people want some hook to understand 
what this is. Is ita photograph or a painting?” 


What attracted me to gum was the ability to combine 21st-century technology with 
19th-century techniques in a multi-sensory approach. Working in a dark room is a 
very solitary activity most of the time, and it is easy to feel somewhat isolated. 


Tony has been teaching at Queens College, New York, for nearly 20 years and teaching 
generally for over 30. “The college is home to a diverse student population, with over a 
hundred and fifty languages spoken.” He hopes to “give students access to degrees which 
will arm them with tools to contribute to this ongoing image bank of photography.” 

Tony’s approach to gum printing is to share his methods and techniques. “The pro- 
cess must be accessible for free to students and create workflows that are accessible and 
easy to understand. It will work.” 

His teaching in this field is built on the “hope that a new generation will come into it 
while bringing a 21st-century sensibility approach to this printing technique.” 

The genesis of his fairy tale series featuring Little Red comes from his love of Hal- 
loween. “Every year, my wife and I dress up and one year, we went as little red and the big 
bad wolf. When she put the costume on, people reacted and responded to her.” He was 
“struck by just how visually arresting she was.” 


The idea is not necessarily to illustrate the Little Red Riding Hood fairy tale literally, 
but as an archetype, a figure separates from the story. The narrative is engrained in 
popular culture, and this figure is embarking on a journey with an unknown destina- 
tion. The photographs are about a journey. 


In another series, “The archetype comes from having this childhood fear of human- 
sized rabbits, and even to say it still freaks me out. The White Rabbit fairy tale series 
seemed a good fit with gum because they look like illustrations.” 


Gum and I are on speaking terms again. We were estranged for a while, and it has 
been a dysfunctional marriage for 20 years. However, I am a problem solver, and 
I approach it as a problem to be solved. So, the first step in problem-solving is to 
identify the problem. 

There are many variables with gum and understanding how to identify the differ- 
ent variables and how they affect the print is controllable. Gum requires patience, 
and everybody does it differently, and some are very different. An exciting thing 
about gum is that there is no right or wrong way of doing it. They are different. 
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There are two spaces to consider, a digital and chemical darkroom. Gum requires three 
ingredients, pigment, gum acacia and the sensitizer. Any one of those things can falter. 

The paper itself may have to handle multiple gum layers retaining registration, coat 
after coat, and water bath after water bath. Keeping registration is assisted through 
“proper sizing. Most problems are with sizing.” 

Gum prints may require many layers. When is a print done? 


It is a personal thing. Using a particular workflow and determining if it needs more 
not. Like how a painter would approach a painting of knowing when it is done. 
I filled up the surface with multiple layers to build up the density to be rich in color 
and contrast. I am looking at the shadows receding in the distance, the highlight 
coming forward in the foreground, and how the midtones are defined. 


Itis a performative aspect of making art and is almost meditative. “Looking for a way to con- 
trol provides a level of excitement because gum is unlike any other process. It keeps going.” 


The idea of a photograph as an object is one that I think about a lot, especially now 
in an age when everything is so virtual. There is something to marvel at, something 
new and different. Gum’s relationship to an object is to understand the physicality 
of a print or photograph. What does it mean to hold something and look at the sur- 
face? Each print made is not going to look the same as the last one. 

It is an exciting time for photography and to be a photographer, but everybody 
can take pictures. The ability to capture has gotten so powerful and ubiquitous. 
Does that mean that you do not need to know about the medium? Anyone can take 
pictures, but that does not mean you can make a photograph? 

It comes down to language and our ideas and separating the plethora of images from 
those that stand out. This is all about photographic vocabulary and its language. Go out 
in the world, and you see something that compels you to want to stop and document it 
in some way, but there are an infinite number of choices of how to make that picture. 


Digital Capture and Reproduction 


Digital capture and output as we know it is an evolving function growing out of a long 
line of continuing technological and material advancements and inventions. The con- 
cepts underlying inkjet printing technology were first discussed theoretically in the 
1870s, more than 60 years before the development of the first digital electronic comput- 
ers, and the CIE 1931 color space modeled every color human vision can see, also long 
before the invention of the first digital sensor-based camera in 1975. 

The rapid popularization of affordable digital cameras and PC-based photo editing 
software in the 1990s, and the concomitant integration of desktop publishing using a 
variety of newly adapted technologies led to an almost overnight revolution in our per- 
ceptions of photography. 

Incorporating digital devices and software into artist workflows opened the door to 
computerized tools such as scanners, monitors, phones, cameras, printers, 3D printers 
etc., any or all of which can further the artist’s expressive capacity. 

Many more technological leaps have followed and will continue to come as time passes 
at an accelerated pace. As artists, we are all attached to a range of technologies whether 
digital, chemical or otherwise. They are all avenues for potential expression. 
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The individuals interviewed in this section approach digital technology as another 
type of tool to express their ideas. 

Many types of substrates and/or surface treatments allow differentiation of sizes, 
materials, colors, surfaces and textures. 

Next are summaries of interviews with several artists illustrating how they have 
approached this method of artmaking: 


Alan Greene 


Figure 1.2.37 TGV (P6230849) 
Source: Greene, Alan, TGV (P6230849). 6 °%%x 9% 


Alan Greene started like many people, taking a college photo class on introduction to 
black and white darkroom. He attended Emerson College in Boston; at the time, they 
did not have much of a photography department, and he transferred to The School of 
the Museum of Fine Arts, which is now affiliated with Tufts University. Alan attended the 
SMFA for three years studying photography. 

Studying at the Museum School, his photographic work looked at horizon lines and 
industrial scenes to create patterns and repetition structures presented as multiple images. 

After finishing school, he started a job at the SK Grimes camera repair shop in Boston, 
“working the counter and trying to do some repairs while getting acquainted with the 
equipment.” At the same time, he was acquiring view camera equipment and lenses. 
“That was a benefit,” however, working from 9:00 to 5:00 did not leave a lot of time for 
using the new equipment. 
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Figure 1.2.38 TGV (P6230412) 
Source: Greene, Alan, TGV (P6230412). 6 %x 9% 


He “moved to Illinois and started making photographs of Native American earth- 
works made before the Europeans’ arrival.” He received a small grant for the project 
and used it to apply for graduate school at the University of Illinois in the early 1990s. 
He was accepted into their program and started teaching photography courses. 

Primitive Photography, Alan’s book, evolved from his search for a specific technique and 
realizing that he was “looking for people who knew how to do what I was doing, and not 
finding anyone.” That led to his writing a technical manual covering building lenses, 
cameras and other materials to produce calotype positives and negatives. 

Searching for techniques, Alan asked himself about the future of photography. “What 
would happen if film production disappeared?” Looking at old processes in texts like 
The Silver Sunbeam brought him to the calotype process. 

“That method seemed reminiscent of twentieth-century black and white photogra- 
phy. From making a negative to printing from that negative seemed doable.” Another 
technical hurdle was the unavailability of “larger lenses to make larger negatives. The 
search led to working and constructing achromatic and non-corrective lenses to see 
what kind of image they could produce.” 

At that point, Alan understood that he was making the negative, lens, film holder and 
the box, for example, the whole camera, so he “might as well do it from the ground up.” 
He felt very strongly about this but no longer feels the need to prove that to himself. 

Ten years ago, Alan began experiments on deconstructing the cyanotype process. He 
was fascinated by a series of colors that are revealed through the different stages before 
a final print. He documented those various stages that produce multiple “colors ranging 
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Figure 1.2.39 TGV (P8131259) 


Source: Greene, Alan, TGV (P8131259).6%x 9% 
Greene, Alan, Interview with the author, November 4, 2020 


from yellow, orange, green, and blue. Perhaps Sir John Herschel, the inventor of the 
process, had a color process in mind.” 

The traditional cyanotype formula utilizes two different solutions at set dilutions. His 
experiments altered both solutions and diluted them more or less than generally rec- 
ommended, using each separately and then gradually putting them back together. He 
made reference prints with samples from these experiments. These whole-plate-sized 
rectangular samples consisted of hand-painted grid-patterns showing the full range of 
tonality and color he achieved in his experiments. 

These cyanotype reference prints were Alan’s awakening to color photography. After that, 
he sought to make prints from a digital camera. He discovered a liking for color photogra- 
phy because a digital workflow from camera to printer allowed him to print on the same 
kind of cotton paper that he was already using to make salt prints and calotype negatives. 

A new digital project began with a journey through the French countryside. “When 
my wife and I are there, we are always visiting friends and family, and we take the high- 
speed train, the Train a Grande Vitesse, i.e., the TGV, on those trips.” 


There is a moment when the train arrives at its maximum speed. What always both- 
ers me is looking out the window, and I cannot see anything because it is a blur, so 
just on a lark that summer (2018) I started taking high-speed pictures, at one-four 
thousandths of a second. 
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Sometimes in the early morning in Les Vosges in northeastern France, where 
my wife is from, it is usually very foggy, so the light is muted on those train rides. 
Whereas in the south of France, everything was dry and arid. At one point where 
there had been a drought, like parched Earth, the colors were far more separated. 


Materiality is fundamental to color photography, and for Alan, printing on cotton 
office stationery avoids the plastic sense of most inkjet paper. 


There are some sequences for the TGV project printed on Crane’s thesis paper. It 
has a coating of gelatin on it, and the image is really on the surface. The ink opti- 
cally is on the surface, and it has a quality very different from other papers. The way 
the colored ink rests on the paper’s surface has me doing color photography and 
enjoying it for the first time in my life. 


“Strathmore, another type of cotton paper, allows the ink to go deeper into it.” Both 
papers “have a presence of their own with the watermark on them.” 

Materiality is developed through previous experience; for instance, Alan has done a 
lot of paper negative work because he likes 


seeing the image come up. There is this visual transformation. There is nothing like 
watching a calotype negative develop. The papers used at the time, their fragility, 
the knowledge that pushing them too far can tear or ruin something. I like the thin 
papers because there is this fragility there. 

What alternative process photography is about is not a set number of processes, 
where cyanotype, van dyke, salt, etc., are all categorized and pigeon-holed. There 
are many other things not being shown. I want to do this stuff and am not interested 
in categorization. 

Learn the rules, whatever they are. Then don’t be afraid to take those apart. Why 
is this a good print? Because there is a reason with certain aspects to technique. 
A new technique is something that’s not been there before; become a pioneer. 

These limited processes that everybody knows are like playing classical music writ- 
ten in the 19th century, and here is a virtuoso rendering of that. Everybody says we 
are trying to get better and better at that. Whereas in doing something innovative, 
virtuosity is not yet there. The process itself is part of the art too. 
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Luciana Quagliato McClure 


Figure 1.2.40 Wanderer 
Source: McClure, Luciana Quagliato. Wanderer, 24 x 36”, 2018 


Luciana became interested in photography from an early age when she took a two- 
hour workshop sponsored by Kodak in Sao Paulo, Brazil. It was straightforward, and she 
remembers “being drawn to image-making, and the history and the process of looking 
through the viewfinder. I was documenting or preserving something by holding onto a 
moment by capturing this physical artifact.” 

Luciana did not revisit photography until she was an undergraduate in college. She 
initially majored in psychology with a minor in art. In her second year of college, she 
took a class on darkroom photography and 


remembered the red light in a room with an old radio playing classic rock. Work- 
ing in the darkroom was incredibly meditative and ritualistic. A system that involves 
patience and forces us to wait and pay attention to light and shadows. 


She speaks to the sensibility of black and white photography. “There is something that 
we can capture through the absence of color which focuses on the presence of light, 
tone, and texture.” 

After her first darkroom class, she became a photography major with a minor in psy- 
chology. Becoming a studio art major in photography, she faced some poignant ques- 
tions. “What do I want to photograph? What is my voice?” She became fascinated with 
portraiture and found inspiration through other photographers who redefine what 
beauty is through pain, intimacy and the suffering of the people who are close to us. 

As she approached graduation, she had to complete a thesis project. At that time, she 
signed up for a “women in art course which was my introduction to feminist art. Being 
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Figure 1.2.41 Untitled 
Source: McClure, Luciana Quagliato. 24 x 36”, 2018 


exposed to feminist thinking and art-making by the absence of women’s presence in the 
arts and their oppression was life-changing.” 

After school, she taught college for many years and became a mother. Motherhood 
brought “a whole other part of photography into my life. Photography became an outlet 
not to feel lonely and for understanding what motherhood is.” 

Her current body of work which she calls “chasing fog, emerged through a period of 
transition.” The project materialized with “a strong urge to spend time walking with my 
camera with or without my children in the woods.” 


The experience felt grounding and freeing as I lost the sense of time while gaining 
an awareness of the landscape around me. The days I chose are often gray during 
the autumn and winter months. The cool breeze burnt wood scent, and the still 
light and shadows are awakening, charging, and overwhelming. The camera is an 
extension of vision, and the photograph is a product of a feeling which invites the 
viewer to re-enter the space and experience it through my eyes. 

The exploration of environments in my photographs address universal themes of 
stillness and quietness with a layer of melancholia. I attempt to evoke these feelings 
through the use of available light, shadow, and fog. These elements are ephem- 
eral and solitary, which are feelings I am deeply aware of during my day-to-day life 
through my interaction with the world searching for connection and feeling a sense 
of belonging. We are wandering through the forest and want to come to solace and 
function as healing spiritual experiences. 

The Japanese expression “modern ovary” means the impermanence of things, the 
awareness of the sadness of existence, for there cannot be any real beauty without an 
intense note of decay. This work attempts to embody sentiments of impermanence, 
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Figure 1.2.42 Fragmented in Mirror 


Source: McClure, Luciana Quagliato. Fragmented in Mirror, 2018 
McClure, Luciana Quagliato, Interview with the author, October 18, 2020 


beauty, and sadness woven into each other, and we must experience sorrow to know 
to feel the hope of renewal. 

Creating art is such a personal thing. There is no linear way to find a place with 
art-making. Many stumble onto it and need to be ready. It is an intimate and vulner- 
able process to express. Through being vulnerable, there is an intimacy that hap- 
pens by inviting others to enter the space. 


While photographing, Luciana may “have to move slightly or change the lens or go 
home and open the photo on the computer. Maybe the lighting conditions are not 
right.” These types of considerations “apply across the landscape. It is less literal but 
necessary to invoke a certain feeling that the viewer feels by looking at the work and 
wanting them to feel the melancholy.” 

For Luciana, “materiality is a re-creation process, beginning with the camera, to the 
screen, and onto paper or another medium.” It is essential to “be very mindful of how 
it translates into a permanent object. Aesthetics are essential for the work. Paper is a big 
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thing. What is the process?” Does the output come from digital technology or in the dark- 
room? “These decisions play into how the work can materialize into a physical object.” 


Artist Biographies and Supplemental Information: Part II 


Melitte Buchman discovered chemical photography while studying geology at the Uni- 
versity of Rochester. It changed everything. She variously became a grad student, lab 
rat, managed commercial photography studios, did exhibition printing and finally set 
up digital initiatives for major cultural heritage institutions in New York, Egypt, Leba- 
non, Afghanistan, UAE and Albania. Balancing the overload of the technological with 
the alchemical, she works in collodion and salt printing. She is working on her project 
“rediscovering NYC” and teaching photography. www.melittebuchman.com, www.envi- 
sion-imagery.com IG: melitteb 


Born in Montara, California, a coastal town 30 minutes south of San Francisco, Gary 
Edward Blum has spent the better part of two decades exploring duality and dependent 
opposition through his paintings and photography. The grandson of both Italian and 
Swiss immigrants, he was surrounded by stories of exploration and independence as 
a child. In 2000, Blum traveled to India, where he was exposed to eastern philosophy 
and religion. Upon his return, he began to cultivate the ideas of dependent opposition 
and meditation in his work that are still evident today. He earned his MFA from the 
University of California Berkeley in 2002, a BA in graphic design from California State 
University-Chico in 1993 and was an affiliate artist at Headlands Center for the Arts from 
2015 to 2017. Blum’s work has been exhibited throughout the United States and can be 
found in the permanent collections of the Crocker and Monterey Art Museums. He has 
also been reviewed in publications such as the LA Times, SF Chronicleand Art in America. 


Alida Rodrigues (born 1983 in Angola) lives and works in London. She works within 
the medium of collage, which brings together 19th-century portrait photographs, the 
historical reference of plants, the act of collecting and cataloguing. She uses botanical 
illustrations to show the exoticism of the plants referencing distant land from which 
they originated. Rodrigues received her BA in fine art from The Slade School of Fine 
Art in 2007. Her work has been exhibited internationally. www.alidarodrigues.com, IG 
@alidaarodrigues 


Kimberly Anderson tell stories of personal struggle and stories of mythology, legend and 
the land we inhabit. She has been a large and ultra-large format photographer for the 
past 30 years, making images with salt, platinum-palladium, paper-negatives, AZO and 
silver-gelatin. Her last major work, The Mama Dragon Story Project, had her photograph- 
ing and interviewing over 135 mothers of LGBTQ+ children and sharing their stories of 
parental love transcendent of religious dogma. This story-telling work pushed her into 
becoming a psychotherapist working with trauma, high-demand religious recovery, fam- 
ilies and couples, specifically within the LGBTQ+ population. A transgender woman, 
Anderson has focused much of her work on transgender youth and their families. Ander- 
son has recently relocated to the Arlington, Virginia area practicing as a marriage and 
family therapist and re-acquainting herself with the 8 x 10 camera and making wet plates. 


For over 20 years, John Beaver has used old processes to make new types of negatives. This 
includes his development of the cyano-negative process, innovative work with instant 
film, developing a versatile and expressive printing-out process, and most recently, a 
resin-based direct positive process. He is a Professor of Physics and Astronomy at the 


122 Contemporary Artists and Methods 


University of Wisconsin Oshkosh. John has exhibited photographs in solo exhibitions 
and juried competitions in Wisconsin, Ohio, New York, Louisiana, Minnesota, Missouri, 
Oregon and Colorado. He is the author of (in three volumes), The Physics and Art of 
Photography (Morgan and Claypool, San Rafael). John Beaver, www.johnebphotography.com/ 


Maria Martinez-Cafias was born in Havana, Cuba. She received a BFA in photography 
from the Philadelphia College of Art and an MFA in photography from the School of 
The Art Institute of Chicago. An artist who works with innovative, non-traditional pho- 
tographic media, she has exhibited extensively in the United States and abroad, with 49 
one-person exhibitions and over 300 group exhibitions. Her works are represented by 
Fredric Snitzer Gallery, Miami, and Julie Saul Projects, New York. IG: @mphotogram, 
www.mariamartinez-canas.com 


Diane Deery Richards (1971-), a land artist, from Philadelphia, Pennsylvania. She is an 
innovator with fibers and natural elements. Water is her vehicle to explore the relation- 
ship between nature and art. The result is purely harmonious. She received her Master 
of Fine Arts degree from the Pennsylvania Academy of the Fine Arts (2018) and her BFA 
and Art Education from Moore College of Art and Design (1993, 2008). Currently, she 
teaches digital photography and woodworking at The Hill School. Diane Deery Richards, 
www.dianedeery.com/ 


Kiimei Kirschmann is an Argentinian artist and photographer committed exclusively 
to experimental photography. Most of her knowledge comes from curiosity, personal 
experimentation and practice. In a workshop on alternative processes, she discovered 
the world of the non-conventional—solargraphs, cyanotypes, double exposures and film 
soup—and realized she wanted that to be her main field of action. She runs workshops 
to expand this type of art, coming back to the origins of photography to create contem- 
porary results. IG: kumeiaa, www.kumeikirschmann.com 


Bob Kiss began photographing in 1961 and attended the Rochester Institute of Technol- 
ogy five-year BS/MS program. Initially based in his Manhattan advertising and fashion 
photography studio in 1976, he also studied filmmaking at New York University and 
theater directing at Masterworks Laboratory Theater. After 20 years in the fashion fast 
lanes of Paris, Munich, Milan, London, Los Angeles, Rio and Sao Paulo, he found a 
home in Barbados in 1993, where he continued his advertising and fine art photography. 

In Barbados, his photography has appeared in Maco, Island Life, Ins and Outs maga- 
zines and advertisements for Cable and Wireless and many other Barbados clients. Shows 
of his fine art photographs have appeared at Queen’s Park Gallery, Zemicon, Tides, The 
Gallery of Caribbean Art, Lancaster Gallery, Aweipo, On The Wall Gallery, The Univer- 
sity of Main Gallery, City Gallery at Waterfront Park Charleston SC, Cin Cin by the Sea, 
as well as the Alan Klotz Gallery in New York City. One of his platinum-palladium prints, 
FIAT LUX, was recently shown in LOOK 15; The Liverpool International Photography 
Festival. His photographs appeared in the Andy Warhol retrospective, which opened at 
the Whitney in Manhattan and toured the world. One of his photographs of Andy War- 
hol is in the Andy Warhol Museum in Pittsburgh. His work is in private and institutional 
collections on three continents. 

For the last 23 years, he has also been making platinum-palladium, cyanotype, albu- 
men, salt and uranotype prints. His book projects include fine art black-and-white pho- 
tographs of Florence and Tuscany and BARBADOS CHATTEL HOUSES, published in 
November 2011. His awards include winning Gold for the 2005 ADDY best regional 
advertising photograph. 
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In September 2013, he showed 18 large platinum-palladium Chattel House prints 
at City Gallery at Waterfront Park in Charleston, South Carolina. His show, Beautiful 
People of the 80s, of mural-sized prints of celebrities he had photographed for INTER- 
VIEW, Paris, German and British Vogue, Town and Country were displayed at Cin Cin 
by the Sea, Barbados from February to June 2013 and in 2018. This exhibition displayed 
12 platinum-palladium and uranotype prints at Cin Cin of tiny dried objects greatly 
enlarged to 20 x 24 prints in a show titled Things Unseen Into Things Known. 

Bob also presented video demonstrations of the Uranotype process to the Alterna- 
tive Process International Symposium in October 2013 and 2017 and has recently been 
certified as an Assessor in the film and video industry. Bob Kiss, https://art.state.gov/ 
personnel/bob_kiss/ 


Nick Russell and Charles Witherspoon artistically document the history of science. Their 
exploration of radio astronomy observatories has taken them from high deserts to dense 
forests in search of telescopes that rank among the largest moving objects on land. Their 
nuclear history work traces the production, use and legacy of nuclear weapons through 
images of uranium mines, weapons labs, plutonium production facilities, testing sites, 
delivery systems, targeted cities and nuclear waste and disaster sites. 


Anne Eder is an interdisciplinary artist working in photography, sculpture and installa- 
tion, ceramics and fiction writing. She has been internationally recognized and awarded, 
including multiple Julia Margaret Cameron awards in alternative process photography. 
She is faculty at Harvard University and Penumbra Foundation and was guest faculty at 
Princeton University in Spring 2021, partnered with Guggenheim fellow, Deana Lawson. 
She lives in Boston writing fairy tales and catering to her fabulous chihuahua, The Brain. 
www.anneeder.com IG @darcflower 


Antonio Turok was born in 1955 in Mexico City. At age 17, he moved to Chiapas, where 
he lived for 30 years and began his photographic career. 


Standing on the edge of joy and despair, I focused my lens at people, landscapes, 
fiestas, civil uprisings and eventually produced abstractions of the this extraordi- 
nary, ordinary everyday reality in shades of black and white: the black and white of 
opposition, the black and white of balance and harmony. 


He was a photojournalist for Mexico in the civil wars of Nicaragua, El Salvador and 
Guatemala in the 80s. He was the first photographer to photograph Sub Comandante 
Marcos in the 1994 Indigenous Uprising (Zapatista Movement) in San Cristobal de las 
Casas, Chiapas Mexico and later in Oaxaca, Mexico in 2009, he documented the Civil 
Uprising of Teachers Union (APPO), which was a movement against the government. 
On September 11, 2001, he documented the tragic event in New York City while visiting 
friends and family. And for over 20 years, he has photographed Mexican immigrants in 
the United States from the Mid-West industrial area to the migrant farmworkers in Cali- 
fornia. In 2017, he went to document the Woman’s March on the day of the inaugura- 
tion of President Donald Trump. These past two years, Turok has been covering migrant 
stories from the northern and southern borders of Mexico of the people trying to reach 
North America for a better life coming from Central America and Africa. 

He has collaborated in different publications such as Aperture, Camera Work, Chron- 
icle, La Jornada, DoubleTake, Paris Match, Le Monde, Stern, The Independent and Pro- 
ceso, among others. His photography is part of numerous collective books and catalogs 
on Mexican photography in Latin America and Europe. 
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Antonio Turok has been published in these books: Images of Nicaragua (Casa de las 
Imagenes, 1988) and Chiapas: El Fin del Silencio/The End of Silence (Aperture/Era, 1998); 
Pozos as seen by Antonio Turok (2015); Con tinta en la boca/With Ink in the Mouth “The documen- 
tary photography of Antonio Turok” by Dr. Anna Susi (Editorial Elefanta, 2018); La fiesta y 
la rebelién/The Fiesta and the Rebellion (Era, 2018). His work is included in several Museum 
collections on photography in Mexico, Latin America, the United States and Europe. 

Mr. Turok has obtained the Mother Jones International Fund for Documentary Pho- 
tography Award in 1994. He has received grants from the Guggenheim Foundation 
and The Rockefeller Foundation Bicultural Grant for Mexico/United States, Sistema 
Nacional de Creadores of Mexico (FONCA), The Scholarship Henkels Interdisciplinary 
Visiting Speaker and NALAC Transnational Cultural Remittances grant. He recently 
obtained the Photographic Merit Medal 2018 awarded by the National Institute of 
Anthropology and History’s Photography Library in Mexico. He is considered one of 
the most important documentary photographers of our time. www.batsilab.org/ 


Pradip Malde is a photographer and professor at the University of the South, Sewanee, 
Tennessee. Much of his work considers the experience of loss and how it serves as a cata- 
lyst for regeneration. He received a 2018 Guggenheim Fellowship and is represented in 
the collections of Museum of the Art Institute, Chicago; Princeton University Museum; 
Victoria & Albert Museum, London; Yale University Museum; and the Scottish National 
Portrait Gallery, Edinburgh, among others. studio@pradipmalde.com, https://pradip- 
malde.com Twitter: pradipmalde 


Roberto Huarcaya was born in Lima in 1959. Graduated in psychology at the Universi- 
dad Catoélica del Pert (Lima, 1978-1984). Studied cinema at the Instituto Italiano de 
Cultura (Lima, 1982) and photography at the Centro del Video y la Imagen (Madrid, 
1989). His work is part of the Maison Européenne de la Photographie of Paris; the 
Fine Arts Museum of Houston; the COCA Center on Contemporary Art, in Seattle; the 
Museo de Arte de Lima; the Centro de Arte Contemporaneo Wilfredo Lam in Havana, 
Cuba; the Muac Museum in Mexico City, among others. https://robertohuarcaya.com 


Rosario Martinez-Canas was born in Havana, Cuba. She graduated from Loyola University 
with a BA in Communications and received her MFA in Graphic Design from Miami 
International University of Art and Design. In 1991, she founded The Image Designers 
Group, an award-winning graphic design studio, featured in several books, including 
Hot Graphics USA and LogoLounge 3000 Animal & Mythology Logos Master Library. In 1999, 
Rosario became an adjunct professor at New World School of the Arts where in 2006 she 
became full-time faculty for graphic design. 

Rosario served on the board of the American Institute of Graphic Arts (AIGA) Miami 
Chapter. She supervises the NWSA AIGA student chapter, and she and her students have 
raised funds to attend design conferences throughout the world. She has also supervised 
and curated several NWSA exhibitions and was instrumental in starting Art for New Art, 
New World School of the Arts’ permanent art collection of established artists to serve as 
both an inspiration and learning tool for students. 


An exhibiting artist for over 35 years, Diana H. Bloomfield specializes in 19th century pho- 
tographic printing techniques. Her images and one-of-a-kind handmade artist books are 
exhibited internationally and are included in numerous books and publications. Diana’s 
art is also in many public and private collections, including the Norton Museum of Art, 
located in West Palm Beach, Florida and the New Mexico History Museum/Palace of 
the Governors, located in Santa Fe, New Mexico. A native North Carolinian, Diana lives 
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and works in Raleigh, North Carolina, where she received her MA in English Literature 
and Creative Writing from North Carolina State University. She teaches photography 
workshops throughout the country and in her beautiful backyard studio. Diana is 
represented by the Ryan Gallery at Art Intersection, located in Gilbert, Arizona, and 
by photo-eye Gallery (Photographer’s Showcase), located in Santa Fe, New Mexico. 
Diana H. Bloomfield, dhbloomfield.com 


Rodney James’s interest lies in the pervasive quality of media throughout the world. Com- 
bining digital and analog processes, his work reflects on the ever-present visual language 
saturating our lives. He’s currently joined forces with Revolution Me Media Lab, an organi- 
zation dedicated to providing media art workshops to high school students and young 
adults. His aim is to share the importance of photography as an artistic tool for both 
visual exploration and societal reflection. www.rodneyfjames.com 


Tony Gonzalez is an artist living in New York City and Hudson, New York. He received his 
BFA from the Cooper Union and his MFA from Yale University. Since 2002, Gonzalez has 
been teaching full-time at Queens College, CUNY. Gonzalez is a contributing author for 
The Book of Alternative Photographic Processes by Christopher James, Gum Printing, A Step- 
by-Step Manual Highlighting Artists and Their Creative Practice by Christina Z. Anderson 
and Alternate Processes in Photography by Brian Arnold. https://tonygonzalezartist.com/, 
https: //thegumbichromatejournal.com/, IG: GONOMA 


Alan Greene was introduced to art photography at the age of 20. Since then, photography 
has been one of the few constants in his life, his photography having taken a multitude 
of forms. The best compliment he ever received was from a photography professor when 
he was in graduate school: “You are very opinionated, but you have an open mind.” He 
hopes that that indeed remains the case. 


Luciana Quagliato McClure (b. 1982) is a mother, artist, activist, independent curator 
and professor, originally from Brazil. She resides in Connecticut with her partner, the 
painter Nathan Lewis and her two children. 

Through exploration of natural environments, my photographs address universal 
themes of stillness and quietness, with a layer of melancholia. I attempt to evoke these 
feelings through the use of available light, shadow and fog. These elements are both 
ephemeral and solitary, which are feelings I am deeply aware of during my day-to-day 
life and through my interaction with the world—searching for connection, and feeling 
a sense of belonging in the spaces I inhabit, wander. Forest walks, particularly become 
solace and function as healing, spiritual experiences. As a photographer, documentation 
through image making is an important part of my daily practice. Being a mother, It is 
nearly impossible to separate the presence of motherhood in my work. My photographs 
are an open journal into my passing existence of being a woman, queer, mother, lover, 
daughter, human living under a constant social, personal and individuals gaze. The chaos 
asks me to seek moments of stillness, to stop, document, photograph. Materiality is a re- 
creation process, beginning with the camera, to the screen, and onto paper or another 
medium. It is essential to be very mindful of how it translates into a permanent object. 

The Japanese expression “mono no aware” it means “the impermanence of things, the aware- 
ness of the sadness of existence,” for there cannot be any real beauty without the intense note 
of decay. My work attempts to embody sentiments of impermanence; beauty, identity, 
motherhood and sadness are woven into each other, and we must experience sorrow, 
doubt to know feel the hope of renewal. www.nastywomenct.org, https://feministartpro- 
ject.rutgers.edu/regional-groups/ 


2 Introduction to Radiant Energy 


Exercise caution in the handling of all photographic chemicals. Use of any such chemicals 
constitutes some risk, and some are poisonous. The publisher and author accept no respon- 
sibility for injury or loss arising from the procedures or materials described in this book 
whether used properly or improperly. The workplace should be well ventilated. Chemicals 
should be mixed only in the manner described. Avoid contact between the chemicals and 
eyes, skin, clothing and furniture. Do not eat or drink while using chemicals. Keep them 
away from pets and children. Wear protective eyewear and gloves if necessary. In short, be 
mindful of all safety procedures for yourself and others. 


Photography’s emergence in history is a natural outgrowth of our seeking a complete 
understanding and deeper interpretation of our natural world and our desire to preserve 
what we apprehend for artistic, technical, scientific, medical and commercial purposes. 

Photography is not the only way of achieving these goals by any means. Drawing, 
painting, sculpting, writing, composing music, making direct impressions of physical 
objects, interpretive dance and theatrical presentations etc. are other ways. Nonetheless, 
photography provides artists with a set of distinct and powerful tools. 

At base, photography is uniquely about directly capturing, manipulating, preserving 
and displaying light, that is, radiant energy, as images in an ever-growing variety of ways. 

Light is a form of electromagnetic (EM) energy. EM energy is reflected or emitted from 
objects in the form of electrical or magnetic waves of different lengths omnidirectionally 
radiating through space. 

Light or radiant energy is part of the larger electromagnetic spectrum (EMS). 

Most of the waves on the spectrum—both those with longer and shorter wavelengths 
than visible light—can’t be sensed by the human eye. (Other living creatures can per- 
ceive some of the wavelengths we cannot, but others can only be sensed with instru- 
ments sensitive to the presence of those wavelengths.) 

Long and energy waves on the EM spectrum are characterized as radio waves that are 
used for AM, FM, short-wave broadcast and in radio astronomy. We use other frequen- 
cies to propagate broadcast television and cellular communications. Shorter waves are 
used for radar and microwaves (e.g., those used in microwave ovens). Infrared waves 
(which we can feel as heat but can’t see) are still shorter. Some popular films and digital 
sensors can record infrared energy as images, and these are regularly used in specialized 
kinds of photography, surveillance and astronomy. 

Next comes the familiar visible light spectrum from red to violet, and then shorter 
ultraviolet waves, which we can’t see (but which can tan or burn us). UV waves can be 
captured as images by specialized chemicals or filtered digital sensors. 


DOI: 10.4324/9781003102458-2 
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Beyond radio and visible light telescopes, other telescopes specialize in capturing 
ultraviolet energy and higher energy electromagnetic radiation like X-rays and gamma 
rays, that is, we have instruments for capturing valuable and vital data from the entire 
EMS. Similarly, medical X-rays are also a form of photography, and it is fair to think of 
telescopes, X-ray machines, CAT scans and MRI devices as specialized cameras of differ- 
ent kinds as well. In fact, much of imaging technology, both analog and digital, can be 
seen as ways of capturing all parts of the EMS invisible to us and translating them into 
forms we can apprehend and measure. 

For the purposes of this text then, consider the following: Like our cameras, sensors, 
films etc., our eyes are a specialized kind of imaging system with lenses and sensors 
tuned to the portion of the EMS we call visible light, and we are constantly streaming 
radiant energy on that portion of the spectrum into our consciousnesses. 

With that in mind, Webster’s dictionary definition of photography as the art or pro- 
cess of producing images by the action of radiant energy on a sensitive surface, for 
example, film or an optical sensor can begin to be seen in a broader historical, technical 
and artistic perspective. 

The genesis of photography is a story covering many centuries and disciplines, but the 
term “photography” was not coined until the 1840s (by the astronomer Sir John Her- 
schel) around the time the first images recognized as “photographs” were created. In 
other words, photography as a recognized expressive and artistic medium has been built 
on a longitudinal series of progressive discoveries and inventions coming out of many 
different disciplines and traditions, including discoveries in physics, optics, chemistry, 
electrical engineering, printmaking, textiles and innovations by artists and others. 

These inventions give a greater understanding of photographic science, innovation 
and experimentation. Photography is a balance between light energy and how that 
energy is materialized for viewing. 

These inventions when analyzed from a distance offer similarity between the physical 
results of data and chemical photosensitive materials, for example, analog and digital. 

How we respond to imagery depends on the software, algorithms and hardware we 
use. We are continually working at reinventing or recontextualizing what photography 
is and means. 


Waves and Color 


The photographic medium can be tuned or altered entirely to be sensitive to differ- 
ent wavelengths, including the electromagnetic spectrum’s range of what is visible and 
invisible. Controlling what types of waves are recorded offers an alternate perspective or 
reveals additional information. 

For example, many different astronomical research efforts target specific forms of 
radiant energy to capture data from celestial objects and energetic events to understand 
their composition, characteristics and age. In collating all these observations, astronomy 
has made significant progress in helping, for example, to determine the age and overall 
structure of the universe. 

On another level, however, images captured by telescopes can also be awe-inspiring 
and aesthetically moving to all viewers, and igniting the human imagination is also an 
important aspect of astronomy. 

Those with artistic aspirations can use this type of spectral sensitivity to reveal what 
may be unseen to our eyes, and one need not be a scientist to do so. In the most com- 
mercial and artistic application of the photographic medium, the range of easily captur- 
able spectra is from the infrared to the ultraviolet. Alternative processes, film and digital 
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photography can all be modified or altered to capture the world through color and 
become something else. 

Using light to make a photosensitive impression presents choices on how that impres- 
sion is represented in the spectra of light that is recorded. Does this specific spectrum 
represent an honest interpretation of reality? Looking at images, how realistic is any 
interpretation of the world? 


Electromagnetic Spectrum 
Visible 
Radio waves Infrared Light Ultraviolet X-rays Gamma rays 
100 m 1000 cm ITcm 0.01 cm 1000 nm ae a 10 nm 0.01 nm 0.0001 nm 


Figure 2.1 Electromagnetic Spectrum 


Source: Karalak, Gritsalak. Electromagnetic Spectrum. shutterstock.com 


Characteristics of Photographic Spectral Sensitivity 


Photographic tones are represented by the wavelengths (color) of light on the EM spec- 
trum. Imagine a rainbow that contains red, orange, yellow, green, blue, indigo and vio- 
let, also called ROYGBIV. This is the visible light spectrum. The chemical interpretation 
of wavelengths into tone is not a direct representation of what we see through our eyes. 

For example, when using a blue sensitive material, the tones rendered are lighter and less 
contrasty on the BIV (the skies are white) end of the spectrum than on the ROY end where 
tones are rendered as being darker and more contrasty (e.g., red objects turn dark or black). 


Human Visible Light Spectrum 


INFRARED ULTRAVIOLET 
Vv v 
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700nm 650nm 600nm 550nm 500nm 450nm 400nm 


Figure 2.2 Human Visible Light Spectrum 


Source: Karalak, Gritsalak. Infographic on the Visible Spectrum of Color. shutterstock.com 


The sun is a readily available tool for exposure control of coated light-sensitive mate- 
rial. There are many variables to consider such as the sun’s position relative to you. For 
example, in the summer (in either the northern or southern hemisphere), the angle of 
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incident light rays is more direct (i.e., closer to 90°, with the exact angle depending on the 
photographer’s latitude) whereas in winter, the angle is spread across a larger area dissi- 
pating the energy. Being in a more direct relation to sunlight results in shorter exposures 
during the summer months, and, conversely, longer exposures are required in the winter. 

At the equator, the angle of incidence is 90° year-round and exposure lengths don’t 
change. At the poles, they continually vary between the longest and shortest angles of 
incidence going from longest to shortest or shortest to longest every six months. 

UV rays from the sun are stronger at higher altitudes and increase in intensity by 
6 to 10% (depending on variables like haze, water vapor and other factors) for every 
increase of a thousand feet (304.8 meters) in altitude. Altitude therefore directly affects 
the exposure times for UV-sensitive photo materials. 


Warning: Direct exposure to UV light can damage eyes when looking directly at the light source. 


Blue sensitive film is a type of photosensitive media that is only sensitive to the blue spec- 
trum of light. Historically, it was called color blind film, which renders blue as white and 
red as black. 

This film is still produced as it is especially suited for fine grain copy work or mak- 
ing enlarged internegatives. It is most sensitive to the invisible UV spectrum of light to 
400-500 nanometers (nm). 

Actinic is an antiquated term related to photography in many historical texts used 
to describe the spectrum of blue light from the invisible UV to 420-460 nm. This was 
important in the development of noncolor sensitive films, for example, blue sensitive 
films. Some practitioners use the term to reference any light that could prematurely 
expose photosensitive materials. 

Actinic is also used to describe photosynthesis and other natural processes sensitive to 
the UV spectrum of light. And in medicine, actinic keratosis is a diagnosis of a dermato- 
logical condition related to chronic exposure to UV light. 


Ultraviolet Exposure Units are photographic tools used to expose light-sensitive materials 
in a controllable and consistent way. The units contain light sources such as special- 
ized fluorescent bulbs or broad-spectrum LED lights that emit targeted UV light. 


Note: Many fluorescent tubes contain highly toxic metal dust and must be disposed of following 
all applicable environmental laws. 


Orthochromatic film was developed after blue sensitive film and captured a wider range 
of wavelengths of light from the invisible UV up to 600 nm, that is, it added yellow and 
orange sensitivity but still lacked the ability to capture red wavelengths. 

Some digital capture technologies that approximate the orthochromatic spectrum 
that requires the use of a blue filter altering the wavelengths of light reaching the sensor. 

The human visible light spectrum (HVLS) consists of the specific portion of the elec- 
tromagnetic spectrum (EMS) that human eyes perceive as light. We have 6-7 million 
cone-shaped photoreceptors (cones) concentrated in the center of our retinas (of three 
types: red, green and blue), which react to the wavelengths between 380 nanometers 
(nm) and 700 nm. 


Note: We also have 120 million rod-shaped receptors around the periphery of our visual fields 
that are not sensitive to differences in color; rather, rods allow us to discriminate fine detail, 
small motions and to see in relatively low light. In photographic terms, it may be useful to 
think of rods as being monochromatic sensors with panchromatic sensitivity. 
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Panchromatic film was developed after orthochromatic and is sensitive to most colors 
in the visible light spectrum from 400 to 730 nm. Much of the technological develop- 
ment of panchromatic film and its spectral sensitivity is rooted in early color photog- 
raphy and this work helped achieve a more “truthful” representation of the world. 
However, it should be noted that most of the films used for black and white photogra- 
phy used in the 20th century and still in use today have also been panchromatic films. 


Note: There are many current specialty and boutique panchromatic, orthochromatic and blue 
sensitive films made by third parties. 


The construction of a typical color film has three silver-bromide layers separately sensi- 
tized by suitable dyes to blue, green and red light. When processed, the color formed 
in each layer is complementary to the color to which the layer is sensitive. Thus, if unex- 
posed filmis processed, intense yellow, magenta, and cyan colors are respectively formed in 
the blue-, green- and red-sensitive layers. Then, when white light strikes this processed 
film, the yellow layer subtracts the blue, the magenta subtracts the green and the cyan 
subtracts the red, with the result that the film appears black (or nearly so), as corre- 
sponds to no exposure to light. 


Note: See Digital Media: Light-based technologies, for other examples of additive and sub- 
tractive color processes. 


1200 800 700 600 500 400 320 
Invisible IR Wavelength (nm) Invisible UV 


Figure 2.3 Photographic Color Range 


A Safelight is a light source suitable for darkroom use. The color of the light is one to 
which specific photosensitive media is not sensitive. A darkroom is a space devoid of all light 
or one employing a spectrum of light that is least sensitive to the materials one is using. 

Safelights come in many different colors and intensities, which include green, yellow, 
orange and red. Various photosensitive materials have different spectral sensitivity ranges 
that may require a specific color to be used in the darkroom, or even no light at all. 
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Infrared film is sensitive to wavelengths beyond our eyesight, ranging from 700 nm to 
1,400 nm for most consumer grade materials. Near infrared (NIR) colors print in lighter 
tones when using infrared film, while greens, blues, violets and indigo will print as 
darker tones. For example, a red-leafed shrub photographed with monochrome IR film 
against a deep blue sky would be represented as a white shrub against a very dark sky. 


Digital sensors are capable of a wider spectrum capture from 350 nm, for example, UV 
into the NIR spectrum 1,000 nm. Image capture sensors that exist on Digital Single 
Lens Reflex (DSLR) and mirrorless cameras consist of a series of layers that alter that 
spectrum into a more realistic depiction. The manufacturer’s filter is called a hot filter or 
IR filter, which shifts the nm sensitivity range more toward the HVLS of 380 nm—700 nm. 
The filter blocks both UV and NIR wavelengths. 

The top layer of the sensor consists of the hot filter. It can be removed and replaced 
with a different type of filter that allows only specific wavelengths of color to pass through 
all the subsequent layers of the sensor until the photons of light are recorded as pixels 
(pixels = “picture elements”), which are then represented as a digital photograph. 


Note: See Digital Media: Light-based technologies, for a border definition and differences 
of sensor types. 


Chemical and Material Considerations 


Substrates are the support structure where the photographic impression will sit, rest or 
live. These structures are the base for artwork and can be paper, glass, plastic, wood or 
metal. The following list of materials is commonly known; however, further experimen- 
tation may lead to discoveries of different substrates. 


Paper is made from many organic and inorganic materials and comes in many types, 
thicknesses, colors and surfaces. Depending on the intent, paper may require 
extra steps before being used. Historically paper was the most widely available sub- 
strate for imaging and photographic media. Different papers are versatile in sub- 
stantially different ways. 

Some papers may react negatively to some chemical applications. Additional treat- 
ment of paper, for example, pre-washing, acidifying or sizing, may be needed for 
the material to be prepared appropriately. 


Glass, an amorphous solid, has been used as a photographic medium throughout the 
history of photography. Many different types of glass can serve as a substrate. 


Glass is available in an array of opacities, from transparent to opaque. When different 
types of metals or compounds are added to clear glass, a variety of colors, shades 
and blends can be produced, resulting in a rainbow of color options and combi- 
nations. The surface of the glass can range from highly textured to very smooth. 

Additional manipulation of the glass’s surface is often needed to have the light- 
sensitive material or pigment stick. 


Metalis another option offering many different methods of application as a support 
material for images or artwork. 


Special care must be taken when using different chemicals with different metals as 
contamination may cause dangerous uncontrolled oxidation. 

As with glass, additional manipulation of the metal’s surface is often needed to 
have the light-sensitive material or pigment stick. 


132 Introduction to Radiant Energy 


Plastics are made from both synthetic and natural polymers. Polymers consist of non- 
water-soluble materials. Some natural polymers in this text include collodion and 
whey. Synthetic polymers that are derived from the coal, natural gas and oil indus- 
tries come in a nearly endless variety of options, surfaces, colors and thicknesses. 


Additional intervention to the surface of the plastics are often needed to have the 
light-sensitive solution or pigment stick. 


Note: Many artists have shifted to the use of 100% recyclable synthetic or sustainable natural 
polymers in their work. 


Colloids 


A solution is a mixture in which one substance called the solute is dissolved, that is, is 
evenly distributed within another liquid called the solvent. Many solutions are part of our 
daily lives, for example, dissolving sugar in tea or coffee, or in a photographic context, 
salt dissolved in albumen. Solutions are stable and won’t revert to their components on 
their own, and in fact can’t be reverted without the action of outside agents or conditions. 


A colloid, by contrast, is a mixture where particles of one substance are suspended in 
another—without dissolving, thus forming a colloidal dispersion. Colloidal particles range 
in size from 10-* to 10—° m in size. The insoluble or immiscible particles remain dispersed 
evenly in the mixture without settling to the bottom of a container. 


Colloids and solutions are two types of chemical dispersions. There are also other types 
of dispersions that are important in chemical photography, for example, suspensions, 
emulsions and gels. 


Suspensions are dispersions that contain larger particles than colloids. The ingredients 
in a suspension can be temporarily evenly distributed by means such as shaking the con- 
tents; however, the components will eventually separate, and the heavier components 
will settle. Oil and water are an example. 


Emulsions are a type of dispersion in which two insoluble substances are combined with 
an emulsifier. An emulsifier is a substance that acts to stabilize a dispersion. (Insoluble 
substances are those incapable of forming a solution when combined.) 

Emulsifiers also create barriers between photosensitive chemistry or digital pigments. 
These natural emulsifiers listed next will influence color, contrast or viability of the sub- 
strate intended. 


Starches, for example, can be used to pretreat paper before adding light-sensitive mate- 
rial, such as sizing. For example, when added to a paper, the starch will fill in the small 
gaps of the material’s fibers to keep the light-sensitive material closer to the surface. The 
results will appear with more brilliance, clarity and tonal range. 

The types of starches employed are derived from foods, which include corn, tapioca, 
arrowroot, wheat, rice and potato. 

Some starches used for these applications in the online video series include corn, 
tapioca and arrowroot. 

Starches can be used on their own or with salts added to them. Heat liquifies starches, 
but care must be taken to avoid lumps. 
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Gelatin is an example of a gel, that is, a dispersion of liquids in a solid. Gelatin is 
hydrolyzed collagen that is derived from animal bones and cartilage. This widely 
used material has scientific and food applications. When gelatin is processed, con- 
taminants are refined out and the gelatin becomes neutral in its reactivity and pH. 


Note: In some instances, gelatin is used to replace agar, or vice-versa. 


Gelatin’s hardness is measured in units called bloom. The lower the bloom number, 
the softer the gelatin. Photo grade gelatin is 240 bloom and food grade is gener- 
ally 90. All gelatin requires pre-swelling with a liquid before melting with heat 
or chemical additives. 


Gelatin’s relationship with these process applications involves maintaining con- 
stant temperature. 


Gelatin can create a neutral barrier between the substrate and the photosensitive 
or transferable material applied on top. When adding light-sensitive materials 
into melted gelatin, the photosensitive reaction occurs inside the gelatin’s light- 
sensitive dispersion. 


Albumins are a family of proteins. All albumins are soluble in water and are somewhat 
soluble in salt solutions. They all have the tendency to coagulate when in contact 
with heat. Egg whites, milk and blood serum, for example, are all known as serum 
albumins. 


Egg albumen consists of sterile proteins from egg whites. Historically, chicken eggs 
have been used for many types of art and photographic applications. Chicken, 
duck or ostrich eggs are good renewable sources of egg albumen. 

The egg white consists of different proteins and requires a vigorous amount of 
mixing and filtration to turn the gloopy raw material into a smooth yellow liq- 
uid. Albumen can be used as an emulsion on its own or emulsified with salts 
added. Excessive heat or hot liquid will cook the emulsion. 


Skim milk creates various types of usable emulsions made by either infusing the milk 
with bacteria or acidifying it with chemicals, which separates it into curds and 
whey, both of which are used in making types of cheese. The raw whey is a com- 
plex liquid containing different types of proteins that can be further separated. 


Caseins are a natural polymer made up of non-water-soluble proteins. Caseins are a 
family of proteins which make up 80% of cow’s milk. They become coagulated 
when precipitated from milk, that is, when the pH of raw whey is adjusted to pH 
4.6 at a constant temperature of 20°C. 


Caseinates are casein compounds; for example, sodium caseinate is an electri- 
cally charged protein that allows the substance to be water soluble. 


Concentrated whey is the protein that remains soluble at pH 4.6 after removal of 
the insoluble caseins from the raw whey. The liquid is then treated to separate 
other compounds thereby concentrating the whey. The solution is usually dried 
further concentrating the water-soluble protein. 


Flexible collodionis a natural polymer that is viscous or syrupy in consistency. It is made by 
acidifying cotton with nitrates, which results in a highly flammable nitro-cellulose 
solid material, for example, gun cotton or pyroxylin. 
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The cellulose material is then dissolved in ether and alcohol and has many different 
uses in the medical field and in the production of colloids used in nitrate films, 
photographic papers and processes. 


Note: Collodion is an extremely flammable substance. Use caution and proper lab equipment. 


Covalent and Ionic (Electrovalent) Bonds 


There are two kinds of atomic bonding underlying how chemical compounds are 
formed: Jonic (or electrovalent) and covalent. 

Ionic bonds involve the combination of a nonmetal element and a metal (see Chapter 3 for a 
discussion of metals and nonmetals). These bonds are made via electrostatic attraction, which is the 
force drawing oppositely charged chemical compounds to each other. The nonmetallic ele- 
ment is always more reactive than the metal and thus can steal electrons through attraction. 

For example, sodium chloride is composed of the halogen element chlorine (as a gas) 
and the metallic element sodium. When the highly reactive gas encounters the metal, 
the gas takes electrons from the metal, which creates the compound sodium chloride. 

Simple covalent bonds are combinations of two nonmetal elements (“simple” because 
millions of compounds with covalent and ionic bonds are made up of more than two 
elements, but these are mostly beyond the scope of this text). Covalent bonds differ 
from ionic bonds due to their constituent elements’ weaker attraction to each other, and 
they share electrons due to their similar electronegativities. For example, glacial acetic 
(ethanoic) acid is naturally formed through excretions of bacteria or through synthetic 
processes. White vinegar consists of 4% acetic acid in water. 

Many ionic salts are used in photography and include metals such as sodium, potassium, 
lithium, stronttum and cadmium, which all have posttive chemical valences. Covalent salts 
made up of only nonmetallic elements contain halogens, for example, chlorine, fluorine, 
bromine and iodine or the polyatomic ion, nitrate, and these all have negative chemical valences. 

There are four major groups of halogens and their anion salts: bromine (bromides), 
chlorine (chlorides), iodine (iodides) and fluorine (fluorides). All salts react with oxidiz- 
ers and contribute to altering the spectral sensitivity of captured radiant energy when 
used with silver or other noble metals (noble metals are discussed in Chapter 3). 

Some examples of the types of anion salts used with the online videos are potassium 
bromide, potassium iodide, ammonium bromide, potassium chloride, sodium chloride, 
strontium chloride and ammonium iodide. 


Note: Daguerreotypes use pure bromine and iodine instead of their anion salts. These elements 
are highly reactive and poisonous. 


Sodium chloride or table salt, comes in both pure and iodized forms. The iodized form adds 
minute amounts of iodine salts to the sodium chloride, which can create generally unwanted 
complications in photographic applications. 

Most US towns and cities add a salt of fluoride to their drinking water to ensure healthier teeth 
for their citizens. Many chemical light-sensitive processes will react to the presence of this salt 
in unintended ways. Many practitioners use distilled water to avoid this. 


Metals are foundational to understanding the properties of photosensitivity and are dis- 
cussed in more detail in Chapter 3 (See “Metals: Transition, noble and base metals”). 

Briefly, however, it can be noted that except for the daguerreotype, which uses ele- 
mental silver and mercury, many of the metal compounds used in chemical photogra- 
phy are water-soluble compounds. 
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An example of a commonly used water-soluble metal compound is silver nitrate 
(AgNO,). Silver nitrate is made by adding nitric acid (HNO,) to elemental silver 
(Ag). The resulting compound is water soluble. 


Silver nitrate contains 63.5% silver, 8.25% nitrogen, 28.23% oxygen and 0.02% indecision. 


Sterling silver, an alloy of silver that is used in jewelry and fine flatware, contains 92.5% 
elemental silver and 7.5% copper or other metals. There are many other industrial 
and medical uses for silver. 


Many different metal compounds will react in concert with other salts or alkaline com- 
pounds. The chemical photography processes described in this text are in many instances 
defined by their metals, for example, platinotype, uranotype, and palladiotype. 

Compounds containing metals are essential to chemical photography. They can affect 
the surface, tone, color, contrast, stability and archivability of the artwork made. 


Historical texts often mention metals that are currently difficult to procure due to their danger- 
ous or highly reactive natures and/or their rarity or cost. 


Photographic Specific Terms 


Additive Primary Colors 


The human eye has three types of cone cells that enable us to see wavelengths in the vio- 
let through the red range (380-700 nm). These wavelengths are by definition “visible 
light,” namely, the wavelengths we can see. 


Additive Primary Colors — Subtractive Primary Colors 


Green Blue 


Figure 2.5 Additive and Subtractive Primary Colors 


Source: Alisovna, Yana, Color Mixing. Color Synthesis—Additive and Subtractive. Color models RGB and 
CMYK with three primary colors, three secondary colors and one tertiary color made from all three primary 
colors, shutterstock.com 
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We see (perceive) up to billions of different colors of light as our cone cells are stimu- 
lated by differing amounts of red, green and blue light, which our vision system adds up 
to produce this incredible range of tones. 

When our cells receive the same amount of red, green and blue light, we see white. 

Because the additive effect yields white light, the colors red, green and blue are 
termed the primary additive colors. 

In digital image capture, additive primary colors combine red, green and blue pixels, 
creating all visible wavelengths of light. This model refers to our perception of darkness 
as the absence of light, whereas white light is the combination of all visible wavelengths. 

Contrast in photography is determined by comparisons that relate to tone or color. In 
monochromatic processes, contrast describes differences of tonality on a scale between 
pure white and pure black. Images or impressions that contain predominantly white and 
dark tones and little or no middle tones are considered high contrast. 

The amount of tone rendered relates to the gradient, which ranges between a black 
point, shadows, midtones, highlights and a white point. Low contrast images contain some 
shadows, midtones or highlights with minimal or no black or white point. 

Determining and understanding how contrast works is vital in mastery of the material 
processes in this text. Every process can render many variations of contrast, and no pro- 
cess is identical to another in its ability to produce a variety of colors and tones. 


Positives 


A positive image is defined as one that renders tones we see and perceive as reality. 
Positives exist in our vision, in the digital or analog viewfinder, and in various types of 
printing processes. 

Assessing variations of tone in a positive image involves the use of terms representative 
of their tones. 


Black point is the darkest tone the material could become; for example, if the process 
used creates a gradient of blue color, the black point is defined as the darkest blue 
the material renders. 

Shadows are dark areas that retain detail. 

Midtones are neutral gray tones or colors. 

Highlights are the lightest areas that retain detail. 

White point is the lightest tone that doesn’t retain detail. Generally, the white point is 
classified as the substrate’s color or tone. 


A direct positive is not the result of a single process. Every silver process and many others 
that were formulated to create negatives are chemically capable of making direct posi- 
tives through employing alternate techniques and formulations, for example, calotypes, 
hyalotypes, wet plate collodions and gelatin dry plates. Silver-based direct positives result from 
a lessened and controlled amount of deposited metallic silver on a dark surface where 
the metallic silver’s physical density creates the image. 


Clear glass ambrotypes are a type of direct positive allowing the dark coating to be 
applied to the varnished (silver) side encasing the material and correcting the pin- 
hole effect where left and right are transposed when the substrate is turned over. 


A variation on the direct positive ambrotype uses black stained glass as a dark 
opaque substrate to create the positive image. The transposition of the subject 
is not correctable with this method. 
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Glass Negative 
On White On Black 


Figure 2.6 Wet Plate Collodion Glass Negative on a White and Black Surface 
Source: Post, Morgan. untitled. 2014. Wet Plate Collodion Negative. 8x10”, New York, NY 


Negatives 


Any photochemical or digital process can create a negative. A negative records tones as 
the inverse of what we see and perceive as reality. The negative has black or dark tones 
where our perception sees light or no tones, and conversely, the negative allows the 
transmission of more light where we see darker to black tones in the world. 

Some negatives contain silver halides, which are first exposed to light in a camera. 
Next, the film is developed and fixed. This produces deposits of metallic silver in the 
greatest amount where the lightest was absorbed by the film. 

The negative historically is a utilitarian physical object used to block a range of light 
within a specific gradient. When a digital or analog negative is placed on top of another 
light-sensitive substrate, the result is a positive image. 

Several other approaches to making negatives include: 


1. A cyanotype on glass can be captured as a negative in a camera. When that cyano- 
negative is digitally scanned and inverted, the negative tone and colors will also 
invert into a yellowish-brown positive image. 

2. A laser printer can be employed to make a digital negative on plain paper. Adding oil 
or wax to the printed paper will increase the transparent nature of the material. 
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The following terms are key to assessing variations of tone in a negative: 


The black point, in this instance, is the result of a transparent or semi-transparent 
substrate. A negative that has no resolved metal or pigment to block light is the 
darkest tone. 

Shadows are the areas that have barely any resolved metal or pigment on the substrate, 
which depict detail when appearing in a positive. 

Midtones are neutral gray tones or colors. 

Highlights in a negative contain more significant deposits of metal or pigments; how- 
ever, light can still penetrate the material allowing for highlight detail as a positive. 

White points contain the most metal or pigment deposited onto the substrate that 
blocks the greatest amount light. When seen as a positive, no exposure or ink is 
placed onto the positive substrate revealing only the material’s base. 


Exposure 


In photographic terms, exposure refers to the amount and quality of light acting upon 
a light sensitive surface, for example, on a photosensitized silver-gelatin plate. Several fac- 
tors interact to determine the most appropriate exposures. Making test strips provides 
the artist a way to quickly determine desired exposure values through a process of semi- 
controlled trial and error. The exposure amount used to make artwork in this manner 
is the essence of how we as artists use this medium. Manipulating, altering and adjusting 
light allows us a degree of control over the result. 

The processes in this text all have rated exposure values (EVs). A method to calculate 
exposure value uses the length of exposure to a light-sensitive material, for example, 
a metallic chemical, or to a digital sensor in conjunction with the [SO (a standardized 
measure of the rate of sensitivity) of the material or the sensor. 

Many of these variables are now encoded in contemporary equipment and are deter- 
mined through complex imaging algorithms. However, understanding how exposure 
works at this basic level reveals the power of employing these fundamentals. 


1. Many digital cameras use a light meter to determine available combinations of shut- 
ter speeds, apertures and ISOs. Exposure values are based on shutter speeds in com- 
bination with the aperture. Exposure times with contemporary cameras can be as 
brief as 1/8,000th of a second or as long as many hours. 

Conversely, solargraphs made on silver-gelatin darkroom paper—and other meth- 
ods and processes covered in the text—require long exposures to sunlight through 
a pinhole camera ranging from days to many years. 

2. Darkroom enlargers are based on the same types of variables. The enlarger has a 
timer (exposure time) and an aperture, and the light-sensitive material used to print 
on has an ISO. Exposure times with a darkroom enlarger are also dependent on the 
size of the enlargement made, that is, distance from light source to the light-sensitive 
material. Exposures of the material can take tens of seconds to many tens of minutes. 


The choices available to the artist when utilizing light-sensitive materials are nearly end- 
less. The choices made will also determine the material’s EV. The type of light source 
used to make the exposure is another key variable. 

All light-sensitive materials have a profile of the specific wavelengths of light in the 
electromagnetic spectrum (EMS) to which they are sensitive. The materials covered 
in this book are variously sensitive to ranges such as infrared and near infrared, and to 
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visible and invisible ultraviolet. In the visible portion of the spectrum, some materials 
are responsive only to parts, for example, blue sensitive, and orthochromatic, while pan- 
chromatic materials are sensitive to all or nearly all the visible light spectrum. 

In the history of photography, blue sensitive materials were formulated first, then 
orthochromatic (sensitive to all visible wavelengths save red) and then panchromatic 
(sensitive to all visible wavelengths), but the older class of materials retain their artistic 
and niche commercial purposes and have their own aesthetics. 

Further development of all these chemistries continues today, and there are, for exam- 
ple, many different specialized panchromatic, orthochromatic, IR and UV formulations. 
Different materials also render contrast differently. 

All commercial or hand-manufactured films have a specific range of wavelengths to 
which they are sensitive. This is done by changing the salts used in the recipe or by 
employing specialized dyes. 

For example, making a silver-gelatin dry plate solution using only potassium bromide will 
make the colloidal dispersion blue sensitive. The addition of potassium iodide to the bromide 
alters the solution further by making the dispersion sensitive to orthochromatic light. 

ISO is organized on a standardized scale of numerical values that are determined by how 
sensitive any treated material is to visible light. Film and digital cameras have typical ranges of 
ISOs from 25, 50, 100, 200, 400, 800, 1,600, 3,200, 6,400 and so on. The larger the number, 
the more sensitive the material is to light. The lower the number, the less sensitive the mate- 
rial is to light. The numbers are either halves of themselves or doubles. Determining speeds 
of some processes like daguerreotypes in most instances have an ISO range of 0.1 to 0.8. 


1. Different materials react differently when exposed to specific wavelengths of light, 
like using light sources such as UV exposure unit, broad spectrum LEDs or by 
employing full spectrum light, that is, the sun, or in some instances the use of a 
high-powered electronic flash. All the materials in this textbook contain processes 
that are sensitive to wavelengths of the visible and invisible EMS. 


For example, an artist using an orthochromatic tintype process in a camera might 
decide to employ a contemporary high-powered electronic flash to expose 
the material. The flash is similar to daylight and allows the artist to exploit the 
resolving power of the process and stop any movement if the material’s ISO is 
low. In this case, the low ISO (range of 1-7) the material requires a flash power 
more than ten to 20x greater than digital camera systems typically require. 


Similarly, creating tintypes with contemporary flash systems to make an exposure 
with a fast shutter speed can require an output power of 2,000 w/s (watt sec- 
onds) up to 10,000 w/s of flash power, whereas a digital camera using an on- 
camera flash typically has an output of 25 to 100 w/s. The flash would have 
to pop many times at full power to achieve 10,000 w/s. (Be prepared to bring 
extra batteries!) 


Note: Many commercial flash heads and modern lenses contain a UV blocking material in the 
glass and on the flash tubes, thereby increasing the exposed contrast of the tintype. 


Making the exposure with sunlight instead of using the flash system will require slower 
shutter speeds to compensate for the ISO of the material. However, the level of 
invisible to visible UV in the sunlight fluctuates considerably depending on time 
of year, humidity and elevation. Therefore, exposures made in mid-summer will 
be much shorter than those made in the winter when UV intensity is lower. 
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2. The quality of light refers to contrast, which in turn refers to how direct or diffused 
the light used to make the exposure is. These qualities also affect the exposure time 
and resulting contrast. 


For instance, when making a contact print outside with the sun using a negative to 
create a direct (low ISO) positive, the exposure is made to diffused light (in 
shade or under diffusion material). This will lengthen the exposure time and 
increase contrast. Conversely, if using direct sunlight, the material will require 
less exposure, lessening the contrast. 


Developers 


Developing agents either oxidize, reduce or stain the exposed material, rendering the 
latent image as a visible metallic image. Developing processes can utilize a variety of 
agents; however, they all make a latent image visible. Here are nine approaches: 


1. Daguerreotype development uses heated and volatilized mercury forming vapors that 
create a mercury-silver amalgam on the surface of the plate. 

2. Ferrous sulfateis used as a developing agent for calotypes and wet plate collodion processes. 

Gallic acid is a developing agent for calotypes. 

4. Pyrogallic acid is derived from heating gallic acid and is a developing agent for calo- 
types, wet plate collodion, silver dry plate and silver-gelatin film. 


9 


An alternative to the toxic pyrogallic acid employs the less toxic pyrocatechol. 


5. Hydroquinone, Metol, and phenidone-A and B are oxidizing agents used with the gelatin 
dry plate and other silver-gelatin processes. 

6. Natural substances like tannic acid and coffee can be used with the silver-gelatin dry 
plate, cyanotypes and other silver-based processes. 

7. Citric acid derivatives, that is, citrates are used as developers for the iron-silver kalli- 
type and iron-platinum palladium printing processes. One type of citrate used is 
ammonium citrate dibasic. 

8. Oxalic acid derivatives, that is, oxalates are used as developers for the iron-silver kalli- 
type and iron-platinum palladium printing processes. One type of oxalate used is 
potassium oxalate. 

9. Acetic acid derivatives, that is, acetates are used as developers for the iron-silver kallitype and 
iron-platinum palladium printing processes. One type of acetate used is sodium acetate. 


Note: Further information on these compounds is discussed in each process section. 


Fixing is the process by which silver-based photographic negatives or positives are made 
insensitive to further action by light. This is done via the application of chemicals called fix- 
ers, which vary according to the type of chemical dispersion or substrate being employed. 

Fixing is needed to preserve the permanence of the metallic silver. Without fixing, 
the remaining nonmetallic silver halide or other contaminants will cause the material to 
continually darken until the impression disappears. 

The amount of time the substrate needs to be in the liquid fixer solution is dependent 
on its concentration. These variables will vary dramatically from process to process. Fix- 
ers can alter the color or density of the metallic silver or act as a reducing agent. 
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Different colloidal silver dispersions, for example, gelatin, albumen and collodion, 
have their own unique characteristics and fixing requirements. Sodium thiosulfate 
(hypo) is the commonly used compound for many historical silver processes. Adding 
ammonium chloride to sodium thiosulfate alters the compound and creates ammo- 
nium thiosulfate, for example, rapid fix, which is orders of magnitude more efficient and 
aggressive than sodium thiosulfate. 

Other types of fixing agents include alkali thiocyanate, thiosinamine, potassium cyanide, 
sodium sulfite, iquid ammonia, thiourea and potassium iodide. 


The sodium thiosulfate fixing process involves a series of chemical reactions in which 
the silver halide is converted into complex argento thiosulfates, which are then dis- 
solved by contact with fresh fixer through concentration and agitation and finally 
washed out of the silver-coated substrate. 


Immersion of the material into the fixer initiates the conversion of unused silver 
bromide into an insoluble but not very stable compound. Upon first exposure to 
the fixer, the material will appear milky. If fixing were to cease, the material would 
rapidly degenerate. 


As the fixing progresses, the complex compound reacts with fresh hypo through 
agitation, forming the soluble compound sodium argento thiosulfate, which will 
also degrade the metallic silver if not removed. However, the compound can be 
removed by substantial amounts of washing with water depending on the absor- 
bency of the desired substrate. Clearing baths can be employed to shorten the 
amount of washing needed. 


Note: For further descriptions, concepts and definitions of the materials and chemical terminology 
see Chapter 3, Introduction to Print Media. 


Silver Halide: Calotype 


In February of 1841, William Henry Fox Talbot patented the calotype process. Making 
negatives on paper that could be then reproduced as positives allowed images to be shared 
with other people for the first time. This was a major technological leap forward in pho- 
tography that still plays a role in our contemporary sharing and editing of digital media. 


Note: Constance Fox Talbot, William Henry’s spouse, is credited with helping develop the nega- 
tive-positive process in photography. 


Calotypes are made on thin cotton rag stationery, which is then todized, excited, exposed, 
developed and fixed. (This is an oversimplification of the process, as many methods for 
making calotypes were developed between 1841 and 1869.) 

The process variations described next show some of the notable stabilization efforts 
undertaken by early calotypists in England, Scotland and France. Differences between using 
a plain paper substrate or waxed paper substrate require additional research on technique. 

The first step in the production of calotypes is zodizing, a term used by Talbot to 
describe how the substrate is coated in a combination of silver nitrate and potassium 
iodide, which makes the material light-sensitive. Silver-iodide is one of the least light- 
sensitive of all silver halides. 
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A considerable number of minor additions to or variations on the original formula 
were made from 1841 to 1869 to assist in stabilizing the silver halide reaction. 
Some chemical alterations include adding sodium chloride, potasstum bromide, 
and/or iodine in this step. Another alteration was to not use silver nitrate as Tal- 
bot’s original formula did. 


Exciting describes the increase in the sensitivity of the already silver-iodized substrate through 
applying solutions containing varying quantities of silver nitrate and acetic or gallic acid. 


When combined, the chemical solutions become a gallo-nitrate of silver solution or 
aceto-nitrate of silver solution, which is then applied to the iodized paper. However, 
further experimentation during the developmental phases of calotypy determined 
that there was less need for gallo-nitrate of silver solution and it was replaced with 
the aceto-nitrate of silver solution. 


Exposure occurs when the excited light-sensitive material is exposed to light with a 
nanometer range between non-visible UV to 480 nm. (See Introduction to Radiant Energy.) 
Exposing the material to light leaves a latent image or invisible impression on the surface, 
and the longer the material is exposed to light, the darker the material will later become 
after chemical development. 


Physical development is done with a gallo-nitrate of silver solution, which contains gal- 
lic acid, silver nitrate and acetic acid. Gallic acid is the developing agent. Silver nitrate 
assists in depositing more silver onto the surface. Acetic acid restrains how quickly the 
gallic acid develops the impression. 


The multiplicity of important factors in the further fine-tuning of these steps can feel 
overwhelming. However, options provide nuanced differences of gesture through indi- 
vidual practice. 

The innovations made during this part of western photographic history influenced 
the development of other processes that are in many ways variations on the methodol- 


ogy of calotypy. 


In 1841, Talbot used plain thin cotton paper, a two-part iodizing solution, strong 
gallo-nitrate of silver exciting solution, and a gallo nitrate of silver developing solu- 
tion. The process was used when the material was either damp or dry. 

In 1843, William Holland Furlong replaced Talbot’s two separate solutions with a 
single solution of silver iodide containing a soluble “double iodide” of potassium 
and silver. 

In 1844, Fox Talbot published The Pencil of Nature and his book is the second com- 
mercially published book illustrated with photographs. (See Chapter 3, Iron to Iron: 
Cyanotype, Anna Atkins.) The book had an introduction detailing the history and 
chemical principles behind Talbot’s work. 

In January 1847, Blanquart-Evrard introduced a wet-paper calotype, which was an 
adaptation of Talbot’s calotype that included floating the paper on the surface of 
the iodizing solution instead of brushing. 


The exciting process was also altered to include applying the exciting solution 
onto glass, pressing the calotype paper onto the glass, backing it with layers of 
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moist paper and finishing it with another sheet of glass placed on top. The calo- 
type paper was then exposed. 


Also, in 1847, Dr. Guillot-Saguez separated the silver and iodide solutions from Tal- 
bot’s iodizing formula where they were more controllable and produced results 
purple in color. This was a more significant innovation than Blanquart-Evard’s. 

In 1851, Gustave Le Gray integrated the calotype waxed paper process, which took 
full advantage of Guillot-Saguez’s simplification of the iodizing bath. Le Gray 
saturated the paper with wax, which gave the fibers strength. Wax in the paper 
repels water and dramatically extends the time it takes to iodize and excite the 


paper. 


Calotype negatives can be characterized as a set of tones representing a gradient of tonal 
possibilities and range from dark (more exposure to light) to light (less exposure to 
light), which will appear after the development of the paper substrate. 

For calotypes, fixing is the removal of unused silver halides such as silver bromide from 
the developed substrate. 


Sodium thiosulfate or potassium iodide are often used for fixing calotypes and produce 
different results. 


The fixing time varies widely depending on the type of substrate, its treatment and 
sizing. 


Once the paper is dry, applying wax will alter the opacity to allow light to pass through 
the material changing its transparency. Talbot intended the process to produce nega- 
tives to reproduce multiple positive impressions. Direct positive calotypes were also used 
and adapted into the 19th century photographic process lexicon. 

Unlike modern panchromatic negatives with great resolving power, calotypes charac- 
teristically have low resolving power that produces softer results. 


Making a Calotype 


Please note that this is a simple description of the process. 
(Please see the process flow chart and supplemental online video series.) 


Substrate 


The singular characteristic of the calotype process is the type of paper used as its sub- 
strate. The process’s first intended use was to exist as a negative on thin cotton rag or 
vellum stationery of specific weights (thicknesses) ranging from 8 lb. to 20 Ib. paper. 


If making a calotype negative for printing into a positive from a secondary process 
is the desired intent, choosing the thickness of the paper at this stage will affect 
the contrast of the resulting final positive. The thicker the negative substrate, the 
longer it will take to expose onto the positive substrate. Longer exposure through 
diffuse material increases contrast. 
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Figure 2.7 William Henry Fox Talbot, Bust of Patroclus, Calotype paper negative, 1841 


Source: Talbot, William Henry Fox. Bust of Patroclus. September 8, 1841. Paper negative, iodide fixed. 15.2 x 
9.4 cm (6 x 3 11/16 in.). The J. Paul Getty Museum, Los Angeles 
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Thinner substrates offer the opposite both in exposure time and contrast by allowing 
more light to pass though the negative substrate thereby reducing the overall contrast. 


Note: If the intended result is a direct positive calotype, then a thicker substrate is typically 
used to increase the substrate’s opacity. 


Much of the manufactured stationery in the 19th century used an array of different 
approaches to sizing containing emulsifiers such as gelatin or starches. Many of these 
papers also often contained buffers like calcium carbonate or other materials embed- 
ded into the surface. 

Contemporary manufactured non-water-soluble natural stationery can contain sizing 
or not. Many of the papers are pure cotton rag with no added buffers, or velums. Some 
papers require sizing to be added by the artist or practitioner, for example, emulsifiers. 


Note: Buffers ave brightening additives that increase the brilliance of the material’s surface. Papers 
treated with buffers may appear appropriate for the calotype process; however, they are not. 
Many brighteners contain the compound calcium carbonate, that is, chalk, as a buffing agent. 
It is a fine grain powder and embeds itself into the fibers of the paper’s surface allowing light 
to bounce off the surface more evenly. Unfortunately, this compound introduces several unde- 

sirable changes in how the silver halide reacts to light. 


Many stationery papers contain watermarks, that is, a symbol or marking pressed 
(embossed) into the paper from the manufacturer’s press. 

Thin and delicate papers will go through various changes in state when liquids are 
applied to them. Controlling the moisture content will keep it from excessive curling. 
Overhandling the paper subjects it to potential tears, bends, folds and divots. 


Todizing 


If the practitioner is using Talbot’s original silver-iodizing methodology, the material will 
need to be treated under a red or orange safelight. 


In this workflow, a sheet of paper to be iodized is first brushed with a solution of 
silver nitrate and then allowed to rest. When the surface moisture is reduced but 
the paper is not yet dry, the paper is submerged in a solution of potassium iodide, 
briefly rinsed of its potassium nitrates and then dried again. 


Note: Once silver nitrate is introduced to potassium iodide, the double displacement reaction 
creates a halide, for example, silver iodide, and the compound potassium nitrate. 


Inconsistencies occur when the diluted ratios of the potassium iodide and silver 
nitrate solutions interact. The percentage of potassium iodide in the bath will 
reduce with every piece of stationery put through it via absorption. 


William Holland Furlong’s single solution of silver iodide combines both potassium 
iodide and silver nitrate to create a light-sensitive silver halide. 


Note: This solution contains potassium nitrates, which decreases the long-term stability of 
the solution. 


Dr. Guillot-Saguez separated the silver and iodide solutions, thus introducing a more 
controllable methodology. The separation of the silver results in a purple color as 
opposed to Talbot’s brown tones. 
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Note: The color of the negative affects the contrast and exposure time of the resulting positive. 
Having two separate solutions increases the long-term stability of the solutions. 


Gustave Le Gray waxed his papers beforehand and iodized the material in a robust 
solution of potassium iodide, that is, following Guillot-Saguez’s separation of silver 
and iodide solutions. 


Note: Pre-waxed paper will take a longer time to todize the material. 


The iodized paper is then washed with repeated changes of water. The material will 
change color indicating the release of iodine. This also indicates how it interacts 
with the sized material (with added gelatin or other types of emulsifiers). 


If the paper is charged (iodized) only with iodide, its longevity will increase dramatically. 


Exciting 
The exciting process is done under a safelight and once completed, an exposure can 
be made. 

In 1841, Talbot used a solution containing gallic acid (a weak developing agent) and 
silver nitrate. However, the addition of gallic acid prior to exposure made this methodol- 
ogy more complex and difficult to control consistently. 

Talbot replaced this solution with a mixture of acetic acid (a restrainer) and silver 
nitrate and then applied it with a cotton ball. After application, the substrate was briefly 
rinsed again before exposure. The wet calotype paper has greater sensitivity to light than 
if it were totally dry. 


Exposure 


The excited or sensitized material is then exposed to UV light within the invisible UV up to 
480 nm. The amount of exposure depends on the preparation of the materials, for example, 
wet or dry, the methodology of exposure, either via the use of a camera or by other means. 
Determining the amount of exposure also depends on the light’s intensity (see Exposure 
in Photographic Specific Terms for more information). In the final analysis, typical exposure times 
can range from ten seconds to many tens of minutes considering the variables involved. 
Once the exposure is made, the next steps must be taken under safelight conditions. 


If the methodology used requires the calotype to be wet, then returning to a non- 
actinic darkroom where processing can take place before the material dries is 
essential. The wet calotype method results in faster exposures. 

If the methodology requires the calotype material to be dry, time may be taken before 
returning to the darkroom before processing. The dry calotype method results in 
slower exposures. 


The silver halide paper now contains the absorbed memory from the exposure. This 
memory or latent image requires reducing that exposed silver halide through employ- 
ment of developing agents, which include gallic acid, pyrogallic acid or ferrous sulfate 
compounds. These render the halide into metallic or stained silver. 


Development 


Calotype development chemistry is divided into three groups providing various tech- 
niques for processing. The techniques all include a developing agent that is an oxidizer, 
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and restrainers that control the rate of reduction of the latent image and allow time for 
the silver to condense. 

Development techniques and mixtures may require different techniques of application. 
Some will result in rapid development of the latent image, whereas some may require sub- 
stantial time, for example, Le Gray’s pre-waxed negative methodology. In many cases, the 
developer is repeatedly applied with a brush or cotton ball over the surface of the exposed 
paper to build up density. The longer the developer is applied, the greater the amount of 
metallic silver will be deposited, thereby increasing the density of the silver on the negative. 


Note: Using Le Gray’s pre-waxed technique will require alterations of developer solutions so the 
liquid can penetrate the waxed surface of the paper. 


Developing agents for calotypes are compounds that render the silver halides into a 
metallic state while leaving the nitrates in place. The mixture of the developing agents 
chosen will change depending on the type of calotype process. 


Gallic acidis produced from hydrolysable tannins or pseudo tannins. Gallic acid is a weak 
developing agent and was used with Talbot’s original formula. The compound 
was discovered in 1802, predating the invention of photography, and is still used 
by practitioners today. Stronger concentrations of developing solution combined 
with length of time will result in more silver deposition. 


Pyrogallic acid is produced when gallic acid is heated to over 200 °C (392 °F). One 
characteristic of pyro-developed photographic negatives is the color of the neu- 
tralized silver, that is, the negatives are stained a green color. Pyrogallic acid will 
harden gelatin, and many stationery papers contain an array of sizing emulsifiers, 
for example, gelatin, starches and other materials. 


Tron (ferrous sulfate) as a developer for the calotype process was first introduced by 
Robert Hunt in 1844. Ferrous sulfate-based developers have many different vari- 
ables that can directly affect the rendered silver on the paper. They require acids, 
that is, acetic, nitric or sulfuric, with a mixture of other restrainers to control the 
speed of the developing agent. 


Restrainers are usually added to developer formulas. Their primary function is to prevent 
instantaneous or uncontrollable development, which causes fogging of the calotype negative. 

Most calotype developer formulations regardless of type use similar restrainers. They 
are acids that slow the speed of the reduction of silver halide into a metallic state and 
reduce fogging. Different acids will alter the color of the finished negative. 


Note: Acid restrainers include acetic, citric, tartaric, formic, nitric and sulfuric. 
Adding silver nitrate to the developer solution begins the process in solution instead of 
it occurring directly on the calotype’s surface, thus reducing the risk of instantaneous 


development. 


Note: The addition of silver nitrate solution to the developer also restrains the gallic acid’s 
effectiveness. 


Addition of dilutes like water or ethanol is the easiest method of restraining the power of 
the developing agent. 
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Other compounds added to the developer solution can alter the contrast of the silver 
impression. For example, potassium nitrate will increase the density of the silver deposit. 


Fixing 

Fixing is needed to preserve the permanence of the metallic silver. Without fixing, 
the remaining nonmetallic silver halide will continue to darken until the impression 
disappears 


The amount of fixing time and liquid fixer required and its concentration will depend 
on the type of substrate used. In the case of calotypes, there were traditionally two options: 


1. The sodium thiosulfate fixing process involves a series of chemical reactions in 
which the silver halide, such as non-exposed and developed silver iodide, is con- 
verted into complex argento thiosulfates. These are then dissolved by contact with fresh 
fixer through concentration and agitation and finally washed out of the substrate 
leaving only the silver behind. Using sodium thiosulfate alters the color of the metal- 
lic silver into a neutral brown. The action of fixing also acts as a reducing agent by 
removal of the unexposed and undeveloped nonmetallic silver. 


Note: All thiosulfate fixers that contain silver are toxic to the environment. All used fixers 
must be put through silver reclamation to remove the silver particles, which leaves them 
no longer a threat to the environment. 


2. An alternate approach to fixing involves the use of strong liquid concentrates of 
potassium iodide and bromide salts to stabilize the calotype. The surface of the 
treated material no longer contains particles of mixed charges (+) and (-) and is 
considered neutralized. 


By using different salts, the color of the resulting surface changes. For example, 
potassium iodide produces yellow highlights while sodium chloride produces 
overall lavender tones. 


After fixing, the paper is gently rinsed. 


If fixing with sodium thiosulfate, it is essential to remove all residual and soluble 
sodium argento thiosulfates to ensure its archivability. 


Post-processing Options 


Once dry, the delicate paper negatives can be retouched with soft graphite or ink. These 
materials are applied directly onto the surface as a means of creating additional density. 
In many instances, the finished negative is waxed to alter the material’s resolving 
power and its opacity, therefore reducing exposure times and contrast. 
Additionally, if calotype direct positives are made, pigments are often used to hand 
color the final image. 


Conservation and Image Degradation 


Both English and French calotype formulations are prone to tearing, fading, staining or 
discoloration and biological attack. 

The primary cause for calotype deterioration is caused by the methods practitioners 
use in iodizing, exciting, development and fixing. Differences in processing can directly 
affect archivability. 
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Making a Calotype 
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Silver Amalgam: Daguerreotype 


On August 19, 1839, at the French Academy of Sciences in Paris, France, Louis-Jacques- 
Mandé Daguerre demonstrated the daguerreotype process. 

Daguerreotypes are a direct-positive process. Making a daguerreotype involves a thin 
sheet of copper that is plated or clad in silver. The elemental silver plate is then taken 
through a series of polishing steps until an ultra-high sheen is achieved. 

The gleaming plate is then placed face down in a closed box containing elemental 
iodine. The fumes of iodine interact with elemental silver creating silver iodide. The 
polished surface turns different shades of color until a yellow-rose shade appears, which 
indicates the appropriate salt-to-silver ratio has been achieved on the surface of the plate 
now making it subtly light-sensitive. Silver iodide is the least reactive of the silver halides 
used in chemical photography. 


In 1839, Dr. Paul Beck Goddard of Philadelphia, Pennsylvania in the US discovered 
the use of elemental bromine fumes in combination with iodine as a sensitivity 
accelerator creating the more light-sensitive compound, silver bromo-todide. 


The plate is then ready to be exposed to actinic light either through a camera or by 
other means. Length of exposure will determine how the artwork will appear. Exposure 
times were longer when only using iodine; the use of bromine in combination with mer 
cury development shortened those exposure times substantially. 


Types of light sources used today to make an exposure include sunlight, high pow- 
ered studio flash, high intensity LEDs or another producer ofa light within the nm 
range to which daguerreotypes are sensitive, mostly in the blue range. Originally 
daguerreotypes could only be made in bright sunlight or in studios designed to 
allow in the maximum amount of sunlight. 


The spectral sensitivity can be variable depending on the length of time the plate is 
in the fuming box and exposure in combination with how it is developed. These 
different variables produce a daguerreotype with a range of physical color on the 
surface. When viewed at different angles of incidence, a spectrum of colors from 
blue to red is revealed. 


The angle of incidence changes the way the daguerreotype responds to the light it 
receives. The color seen also depends on the angle between the daguerreotype 
and the viewer. 


The French physicist Edmond Becquerel developed an alternative method that did not 
include the use of mercury. The development uses red light to reveal the latent image 
initially exposed to the surface of the plate. 

In 1848, Becquerel continued his special experiments using deposits of silver chloride 
on a daguerreotype plate and exposed it to light passed through a prism. The plate took 
on the refracted hues of the spectral range of the light coming from the prism, which 
further influenced the science of color photography. 


Exposures for daguerreotypes typically range from less than a minute up to many minutes. 
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After exposure to light, the plate is then developed by employing one of the following 
two methodologies: 


1. Controlled heating of mercury will create a silver-mercury amalgam on the surface 
of the iodized or bromo-iodized plate. 

2. The Becquerel method uses an intense red light. Over time, the light reacts with the 

silver-iodide, and this enlarges the halide crystals that form the image. This method 
is up to ten times slower (or even more) than development using mercury. 
Due to the length of time it takes to develop the plates (hours), the color of the 
plate changes the longer it is left developing under the light. The spectrum begins 
at blue (which can indicate underdevelopment) and becomes warmer (redder) the 
longer the plate is left to develop. 


Fixer for daguerreotypes, that is, sodium thiosulfate, is used to remove any unused silver 
iodide. Fixing is done in a tray with constant agitation. Gold chloride can be added to the 
fixing solution, which will also alter the color of the plate. 


Washing the plate removes any sodium argento thiosulfates, thus preserving the longevity 
of the plate. 


Gilding is suggested by many practitioners to further increase the archivability of the 
work. The plate is placed on a leveling stand and leveled. Gold chloride is poured over 
the surface of the plate while maintaining the surface tension on the edges, for exam- 
ple, forming a liquid meniscus. The liquid must stay on the surface of the plate and not 
pour off. The liquid is then heated from underneath the daguerreotype plate until all 
the liquid evaporates. This process also alters the color of the plate. 
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Figure 2.9 Hippolyte Bayard, Self-Portrait as a Drowned Man, Direct Positive Paper, 1840 


Source: Bayard, Hippolyte. Self-Portrait as a Drowned Man. 1840. Photograph. Digital Library Federation 
Academic Image Cooperative. https://commons.wikimedia.org/wiki/File:Hippolyte_Bayard,_Self%E2%80% 
90Portrait_as_a_Drowned_Man_(Le_Noy%C3%AQ),_1840.jpg 


Process in Protest 


Hippolyte Bayard was a civil servant who worked for the Ministry of Finance in France dur 
ing the early 19th century. Much of his free time was devoted to inventing processes that 
captured direct positive images from nature on paper using a camera, chemicals and 
light. His most successful process was similar to a direct positive calotype. 

Bayard made his discoveries before Daguerre, and he was likely persuaded by Francois 
Arago, the head of the French Academy of Sciences, to keep quiet about his process 
until after the announcement of Daguerre’s. 

Bayard’s 1840 image of himself titled Drowned Man included a note protesting the lack 
of recognition for his invention, which had been taken from him by the government and 
Daguerre himself. 
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The corpse of the gentleman you see here . . . is that of Monsieur Bayard, inventor of 
the process that you have just seen. . . . As far as I know this ingenious and indefati- 
gable experimenter has been occupied for about three years with perfecting his 
discovery. .. . The Government, who gave much to Monsieur Daguerre, has said it 
can do nothing for Monsieur Bayard, and the poor wretch has drowned himself. 
Oh, the vagaries of human life. . . ! 


Bayard was eventually awarded the prize from the French government for his invention; 
however, its “thunder” had been stolen by Daguerre and the process faded into obscurity. 


Making a Daguerreotype 


Please note that this is a simple description of the process: 
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Figure 2.10 Augustus Washington, Daguerreotype of a Young Woman, Daguerreotype, 1850s 


Source: Washington, Augustus. Daguerreotype of a Young Woman. 1850s. Daguerreotype. 2 1/2 x 2 in. (6.4 x 
5.1 cm). Collection of the Smithsonian National Museum of African American History and Culture, Washing- 
ton, DC. https://www.jstor.org/stable/community.31887262 
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(Please see the process flow chart and supplemental video series.) 


Note: As citizens of the planet, it is our responsibility not to be contributors of pollutants into the 
environment. This process is highly toxic and extremely hazardous in practice. 


Warning: Bromine vapor is extremely toxic, and exposure can cause death. This compound is 
heavily regulated and difficult to procure in many countries. The use of a lab with a proper 
fume hood and proper ventilation is required. 


Iodine is a severe oxidizer and highly corrosive. 


Warning: Mercury is also extremely dangerous. When one heats mercury, its ability to transfer 
itself onto and into things, for example, you, are highly likely. This metal is a serious envi- 
ronmental and biological hazard. 


Warning: Under no circumstances should students attempt to circumvent any of these precau- 
tions and recommendations. 


Today, the daguerreotype process’s technical aspects require modern equipment, 
computer technology and sensitive measuring devices. Embracing modern technology 
and science on the subject will assist in the preservation of the environment and future 
health of the practitioner. These improvements are a considerable technological depar- 
ture since its invention in France. 

Practitioners have described making daguerreotypes as the purest form of photogra- 
phy, that is, creating “an elemental photograph.” 

Iodizing a daguerreotype involves working with the base elements consisting of elemen- 
tal silver, iodine and bromine gas. Development is employed either by vaporizing metallic 
mercury or by long exposure to high-intensity red light, that is, the Becquerel process. 


Warning: Again, these elements are incredibly toxic and dangerous to use. 


The types of elemental anion used affect the plate’s spectral sensitivity and speed of 
exposure. These combinations can result in a broad range of outcomes. 


Substrate 


Clad or electroplated silver plates for making daguerreotypes is available from several 
sources. Resulting image clarity will vary depending on the type of manufactured plates. 
Prices will also fluctuate based on current market value and availability. 


Buffing 


Making a daguerreotype is a laborious endeavor of which requires a significant amount 
of time buffing and polishing. It can take many hours, so buffing multiple plates at the 
same time is a more efficient method. 

Multitasking and buffing multiple plates at a time increases the odds of making a suc- 
cessful plate. The quality and type of surface of the supplier’s plate will determine how 
much time one should invest. 

Many people have developed precise methods, terminologies and specific buffing 
techniques. The following description is one type of method. The silver-clad or elec- 
troplated plate is first aggressively buffed using machines equipped with incrementally 
finer grades of buffing wheels. 
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Note: Over-buffing will remove the silver and eventually expose the copper below. These plates 
are no longer suitable for use. 


Rouge (an abrasive polishing compound) comes in different grades and is applied to 
buffing wheels until the plate is as evenly mechanically polished as possible. Next is 
hand buffing on a clean velvet material moving the plate in a consistent direction for a 
considerable amount of time until the plate’s highly reflective surface is finally ready to 
be fumed. 


Chemical Fuming Options 


Warning: Fuming procedures must be always conducted under a lab grade fume hood with proper 
airflow. 


The fuming process is done inside a fuming box that contains iodine flakes and, if avail- 
able, a separate box of bromine encased in silica gel. The buffed plate is placed face 
down over the container where the fumes of the iodine or bromine will interact with the 
surface of the silver plate creating silver-iodide or silver bromo-iodide. 


Iodine flakes: 

The plate’s color will change over time as the iodine gas interacts with the polished 
side of the silver plate creating a thin coating of silver iodide on the surface. The 
plate’s colors change in the fume box to a light yellow, then deep yellow, red- 
dish, copper-red, violet, blue and green. The longer the silver is left in the fuming 
box, the more the plate will change coloration in the same order as color rings of 
iodine are built up on the edge of the plate. 


Iodine gas is an extremely toxic irritant to the eyes and respiratory system. 


Plate color relates to the material’s light and spectral sensitivity, for example, how much 
light is needed to form a latent image on the material made up of a range of tonal 
values. Once the appropriate shade is achieved, the plate is removed from the fume 
box and then exposed. In 1839, the introduction of elemental bromine gas was used to 
increase light sensitivity. 


Bromine encased in silica gel: 

Once the appropriate color is achieved with the iodine, it is transferred into a bro- 
mine fume box until the color changes into a violet or steel. The plate can then 
be placed back into the iodine again to further increase the thin buildup on the 
bromo-iodized silver plate. 


Warning: When liquid bromine is exposed to oxygen, it will change tts state from a liquid into a 
reactive toxic gas that can destroy mucus membranes and is corrosive to other tissues. 


Exposure 


Historically, exposure times were longer when only using iodine. The introduction of 
bromine in combination with mercury development shortened those exposure times 
substantially. Even with this technological improvement and increased speed, this pro- 
cess is still slow compared to many other photographic techniques of the era. 
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Required exposures can vary from seconds to hours. Additional variables affecting 
exposure include the combination of the types of fuming and development being 
employed. The material is generally more sensitive to the blue spectrum of light. 


Development 


Elemental mercury (Hg) is heated and vaporized to form a silver mercury amalgam on 
the plate’s surface as it interacts with the plate’s silver iodized or bromo-iodized surface. 
Once the silver-clad or electroplated plate is exposed, it is placed into a mercury pot enclo- 
sure. At the base of this enclosure is a thermocouple that heats the mercury until it is hot 
enough to vaporize. These vapors rise and interact with the latent image. 


Warning: The inhalation of mercury vapor can produce harmful effects on the nervous, diges- 
tive and immune systems, lungs and kidneys and may be fatal. The inorganic salts of mer- 
cury are corrosive to the skin, eyes and gastrointestinal tract and may induce kidney toxicity 
if ingested. 


Warning: Elemental and methylmercury are toxic to the central and peripheral nervous sys- 
tems. The inhalation of mercury vapor can produce harmful effects on the nervous, diges- 
tive and immune systems, lungs and kidneys and may be fatal. The inorganic salts of 
mercury are corrosive to the skin, eyes and gastrointestinal tract and may induce kidney 
toxicity if ingested. 


Warning: Once in the environment, mercury can be transformed by bacteria into methylmer- 
cury. Methylmercury then bioaccumulates (bioaccumulation occurs when an organism con- 
tains higher concentrations of the substance than do the surroundings) in fish and shellfish. 


In 1840, Alexandre-Edmond Becquerel introduced the less dangerous method 
known eponymously as the Becquerel variation, which excludes mercury from the 
development process. This process involves the use of a silver-coated plate fumed 
with iodine vapors, which is underexposed to strong actinic light, then developed 
by exposure to a high-intensity light with red filtration for many hours. The expo- 
sure to this red light reveals the latent image. 


Fixing 
Fixing is done in a tray using sodium thiosulfate. This step ensures the removal of resid- 
ual iodides left on the plate. Additionally, this ensures the plate will not fade over time. 


Note: Used fixers of any kind must be disposed of safely, following all applicable laws and in 
accordance with environmental regulations. 


Gilding 


The last procedure requires a leveling stand to ensure the plate sits on a perfectly flat 
surface. Pre-leveling the stand with a test plate is essential before using a freshly made 
daguerreotype. Once it is on the level surface, a high percentage of gold chloride is 
diluted in distilled water and poured onto the plate’s surface forming a meniscus. The 
solution is then heated from the bottom until the water evaporates leaving the gold 
chloride altering the color of the surface and enhancing the archivability of the plate. 
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Figure 2.11 Flow Chart: Daguerreotype 
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Conservation and Image Degradation 


Daguerreotypes, either mercury or Becquerel developed, have extremely fragile image 
layers that are easily abraded and are sensitive to environmental oxidizers. 
Deterioration of daguerreotypes is primarily caused by pollution, humidity or 
improper handling. They are also susceptible to tarnishing, which is a result of the silver 
layer encountering oxidizing pollutants in the air. If the plate is encased in glass, it can 
show signs of deterioration in the form of tiny white dots on the interior side of the glass. 


Silver Halide: Wet Plate Collodion 


Frederick Scott Archer’s contribution to the progress of photography during the 19th cen- 
tury was his invention of the wet-collodion process. Archer was a sculptor of busts at the time 
he became interested in photography in 1847 to assist with his sculpting. He first used an 
existing calotype process invented by Henry Fox Talbot but was dissatisfied with the results. 

He began experimenting with alternatives to Talbot’s process. In 1846, Professor Frie- 
drich Schénbein of Vienna, Austria, had made the discovery of nitrocellulose by making 
cotton explosive through acidification, which created pyroxylin, such as gun cotton. The 
dry cotton was placed in a solution of ether and ethanol, which converted the cotton 
into a viscous natural polymer. Collodion is the liquid form of nitrocellulose that when 
dry creates a clear thin film. 

When Archer became aware of the characteristics of collodion, he saw its poten- 
tial and was interested in integrating it into a new process. Collodion on glass greatly 
increased the resolving power compared to the paper calotype. It had the ability to cre- 
ate direct positives at a lower cost and was a more efficient and less toxic alternative to 
the daguerreotype. 

Archer mixed a solvent solution of an iodide salt combined with collodion creating a 
colloidal dispersion. The salted collodion was then poured onto a clear glass plate. Before 
the plate dried and while it was still gummy, he then immersed it in a solution of silver 
nitrate, thus creating silver halides on the surface of the collodion. He next removed the 
plate, loaded it into a light tight plate holder, exposed it in a camera while the plate was still 
wet and returned to the darkroom where the plate was then developed, washed and fixed. 

Development of the latent image was initially made with the compound pyrogallic acid. 
Justus baron von Liebig and Henri Victor Regnault suggested the compound could be 
used as a photographic developer. Pyrogallic acid is made by heating up gallic acid, 
which then produces pyrogallic acid and carbonic gases. 


Tron sulfate development was first used as a developer in the calotype process in 1844 by 
Robert Hunt. Ferrous sulfate-based developers have many different formulations 
that can directly affect the rendered silver on the plate. 


Archer’s formula containing a single iodide made the material sensitive from invisible 
UV wavelengths up to 440 nm making the material blue sensitive. 


In 1851, Archer published his results in the journal The Chemist, which included full and 
detailed instructions. Unlike the case of several other proprietary processes of the time, 
Archer thus gave his invention to the world without any expectation of monetary gain. 


In 1854, James Ambrose Cutting from Boston, Massachusetts, USA, patented the ambrotype 
process, which uses deliberately underexposed glass negatives. Dark material is placed on the 
back of the glass creating a positive image composed of the silver deposit left on the plate. 
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The ferrotype or tintype process is not dissimilar from the ambrotype; however, its substrate 
is composed of an iron plate that is completely enameled with asphaltum. The resulting 
surface is a clean and glossy plate with a deep brownish black color. As in the case of the 
ambrotype, the plate is coated with salted collodion and underexposed; however, unlike 
the ambrotype, there is no dark backing on the glass negative, as the substrate is already 
enameled in a dark tone enabling the production of a direct positive. 


The ferrotype process was first patented in 1857 by Hamilton Smith in America and 
by William Kloen and Daniel Jones in England. 


In the 1870s, the next technological leap from Archer’s original formula introduced 
bromide salts with the iodide improving the material’s spectral sensitivity, for example, 
invisible UV up to 500 nm, which renders an orthochromatic color reproduction. 


Warning: The liquids used in the collodion process are highly flammable. Other chemicals used 
can be toxic or carcinogenic compounds. 


Fundamentals of Wet Plate Collodion 


Please note that this is a simple description of the process: 


Figure 2.12 Roger Fenton, Valley of the Shadow of Death, Salt Print from a Wet Plate Collodion Nega- 
tive, April 23, 1855 


Source: Fenton, Roger. Valley of the Shadow of Death. April 23, 1855. Salted paper print. 27.6 x 34.9 cm (10 7/8 x 
13 3/4 in.). The J. Paul Getty Museum, Los Angeles 
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(See the process flow chart and supplemental online video series.) 

The term “plate” in wet plate collodion photography refers to the substrate where 
collodion containing a disbursement of salts is applied. The wet plates’ surface holds 
the colloidal dispersion of salts suspended in a collodion suspension. Sensitizing (halide 
creation) of the plate takes place when it is dipped in a solution of silver nitrate. The 
plate, now wet with chemicals, is then ready to be exposed before it is dry. This time 
constraint requires the artist/ photographer to have a darkroom close at hand. The plate 
will go through various chemical applications, which consist of flowing, sensitizing, expos- 
ing, developing, washing, fixing, washing again and drying. 

The wet plate collodion process and its possible iterations requires many preparatory 
steps, for example, procurement of lab gear, chemicals and a non-actinic dark space to 
process the plates. 


Substrates 


Glass was the historic choice of substrate for making negatives, ambrotypes and relievos. 
These different types of processes and their use of glass as a substrate relate to how they 
can be layered. Cleaning the glass and subbing the plates’ edges, for example, by using 
egg whites will ensure proper adhesion of the collodion to the substrate. 


Wet plate negatives act as a filter when light is shone through them to expose another 
piece of sensitized material. Manipulating the negative’s density and contrast can 
determine many of the characteristics of the eventual resulting positive print. 


Other variables that can be controlled to achieve the density needed to make the 
positive intended by the artist include a) adding exposure to light, b) altering the 
development time, c) changing the chemical formulation of the developer used 
and d) chemical intensification of the silver on the negative. 


Coated aluminum comes in many different forms, for example, flashing. One other type is 
trophy aluminum, a product used widely by contemporary practitioners, which was origi- 
nally used for trophy plaques. It is manufactured in many different formulations result- 
ing in many colors and surface types. Typically, manufacturers add a thin plastic coating 
to protect the surface. In many instances, once the plastic coating is peeled away, the 
surface is clean and ready to be used. However, depending on the manufacturer, this 
coating can leave a residue, which is removed with alcohol and a soft cloth. 


A ferrotype plate is an iron plate coated and baked, that is, enameled, with a layer of 
asphaltum applied to the surface. When using liquid asphalt, it is crucial that it covers all 
the exposed iron on the plate. If the plate is not completely covered, the iron will react 
with and contaminate the silver bath. 


Plexiglass is a transparent synthetic plastic product that can be produced in the form of 
extruded sheets. This material is flexible and not easily breakable. Various thicknesses, 
colors and surfaces are available. 


Stained glass is available in many possible colors, surfaces and textures, which provide 
further options for the wet plate collodion process. 


Darker colored glass is used to create direct positives, that is, tintypes, ambrotypes and 
ferrotypes. 


A direct positive made using red or plum stained glass is called a rubytype. 
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Components of the Salted Collodion Solution 


Most salted collodion mixtures include the following: 


USP plain collodion is a clear natural polymer that has the characteristics of a viscous 
liquid and is described by its percentage of nitrocellulose in solution, for example, 
weight (w) to volume (v) of ether and alcohol to the solid pyroxylin. 

Collodion is commercially available in varying concentrations ranging from 4% to 10% 
w/v. The greater the concentration, the thicker the coating will be. However, if avail- 
able solutions are more viscous than desired, dilute with ethanol or diethyl ether. 


Warning: This material is highly flammable. Use in a well-ventilated lab. 


Anhydrous diethyl ether can be used to further dilute collodion polymer solutions. Many 
recipes have this component, but some do not. If this is difficult to procure, seek a 
recipe where ether is not used. 


Warning: This material is highly flammable and can produce volatile peroxides. Use in a 
well-ventilated lab. 


Ethanol 95% is also used to further dilute collodion polymer solutions. Recipes that 
require no ether typically replace it with alcohol. Ethanol’s general purpose in this 
application is to dilute the concentrated salts. 


Note: Other alcohol types can be used, for example, isopropyl; however, this may affect the struc- 
tural stability of the collodion on the surface of the substrate. 


Warning: This material is also highly flammable. Use in a well-ventilated lab. 


Salis are mixed separately and dissolved in small amounts of distilled water to put the 
salts into a concentrated solution that is then added to 90% ethanol. The iodized 
ethanol solution is then added to the collodion and ether creating the completed 
salted collodion solution. 


Many different types of salts can be employed in a salted collodion formula, which 
determines contrast, color sensitivity and speed of the material. 


Warning: The salt cadmium bromide is a known carcinogen. 


Note: Using unconventional salts may cause the salted collodion solution to deteriorate 
quickly and negatively react with the silver bath. 


When the salts are combined with the collodion, the coloration of the solution 
changes. Many iodide salts used with the wet plate collodion process break 
down into iodine and are released into the collodion solution. 

Over time, the iodine concentration increases and begins to turn into a straw col- 
oration, then onto orange, and finally red. Every salted collodion formula has 
an optimal ripening time. This time is determined by the type of salt combina- 
tions used in the formula. 


These two common iodide salts have the following characteristics: 


Potassium iodide takes more time to break down into iodine and when used 
requires a longer ripening time. 

Ammonium iodide takes less time to break down into iodine and when used 
requires a shorter ripening time. 
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In addition to iodides, other salts, such as salts of cadmium, bromide, potassium etc., 
are used to alter the spectral sensitivity of the solution from blue sensitive to 
orthochromatic. They also increase the eventual exposure speed of the mate- 
rial. The mixture is not light-sensitive at this stage, as silver nitrate is required 
for silver halide creation. 


One method to determine ripening time based on these two salts can be easily cal- 
culated. Under optimal conditions, potassium iodide-based recipes take seven to 
ten days to fully cure. Conversely, under the same conditions, ammonium iodide 
requires to a full day to cure. Using these salts independently or blending them 
together allows the practitioner to select optimal cure times suited to their needs. 


When the salted collodion is freshly mixed, it contains less iodine and will appear clear 
or milky. If the solution is used at this stage, it will produce inconsistent results. 


As the mixture becomes flooded with more iodine over time, it changes color from 
yellow to orange, which signifies the optimal time for use. 


When the solution is initially appropriately ripened, the collodion now contains 
the required number of bromo-iodides that interact with the silver. This pro- 
duces results with less contrast and greater sensitivity to light. 


As the solution continues to ripen, the buildup of iodine further turns the solution 
deep red, which will increase the length of exposure and contrast. Additionally, 
the evaporation of the ether and alcohol affects the viscosity of the solution. 
This alters how the colloidal dispersion coats the substrate. 


In some instances, older collodion solutions can be revived by adding a small 
amount of acetone. The solution will reverse back into a straw-orange color 
again and will be ready to use. 


Note: The online video demonstration illustrates a three-salt recipe. 


Silver Bath 


A silver bath is a solution of silver nitrate, which depending on the formulation, can 
range in concentration from 8 to 10% w/v in distilled water. Not unlike ripening the 
collodion solution, pre-seasoning the silver bath gives more consistent results. 


The silver solution must coat and adhere to the salted collodion surface. Collodion 
is a natural polymer that repels water in solutions making it hydrophobic. Plates 
coated with collodion containing iodine are placed in the silver bath. Iodine is 
released into the silver solution, which increases the silver’s ability to adhere to 
the collodion surface. Typically, a salted collodion glass plate is placed into the 
silver bath for an extended period (several hours to overnight) as a technique 
for seasoning. 


An alternate method for seasoning involves adding drops of liquid iodine from a 
tincture into the silver bath. 


Once seasoned, the bath is ready for use. The plate is placed into a silver nitrate bath for 
several minutes in a darkroom under a yellow, orange or red safelight. The surface of 
the plate will change in color from clear to a yellowish blue color. The change of colora- 
tion indicates silver halides have been created. 


164 Introduction to Radiant Energy 


Using the silver bath over time will build up contaminants such as alcohol, ether, 
residual collodion and iodine, and so the bath will require treatment (sunning and/or 
filtering). Additionally, every plate sensitized will remove silver from the bath, thereby 
reducing its potency (a reduction of the silver percentage less than 8%). Use of a hydrom- 
eter will help indicate the concentration of silver in the solution (specific gravity). The 
silver bath solution can last indefinitely if it is properly maintained, sunned and the 
concentration of silver is kept at working strength. 


Note: The supplemental online videos demonstrate sunning, filtering and use of a 
hydrometer. 


Exposure 


The sensitivity of the wet plate process is determined by its formulation of salts, the 
substrate used and the type of developer. The process requires the plate to still be wet 
after exposure and when making a plate for the first time, the time required to make 
an exposure and how long to expose for are unknowns. Typically, under optimal condi- 
tions, the plate takes many minutes to dry. However, in arid climates and/or at higher 
temperatures, the plate can dry within minutes or less. 


Wet plate orthochromatic formulations are sensitive to the invisible UV up to 500 nm. 
The typical exposure speed (ISO) of freshly cured collodion ranges from 1 to 3. As the 
salted collodion mixture ages, the exposure speed of the material decreases. 


Through further refinement, the appropriate exposure time can be achieved more 
easily as the artist establishes a successful workflow. The goal is to develop a working 
understanding of his or her chosen material’s range. 


Underexposing the plate in combination with altering the development will render 
direct positives. 


A darkroom enlarger originally designed for silver-gelatin printing can also be used 
to project an image to make positive or negative prints with the wet plate process. 

The opacity and color of the chosen substrate offer additional options when making an 
exposure. For example, a silver-gelatin film negative can be loaded into an enlarger as 
if making a print. This negative will be projected onto the white substrate containing 
the silver sensitized wet collodion material. The white plate is next placed under the 
enlarger where the projected negative and plate are aligned. The plate is then exposed 
to light from the enlarger, which can result in a positive high key metallic silver image. 


Developing Agents 


Developers that act on the latent image for the wet plate process come in several vari- 
eties. Regardless of the desired outcome, when any liquid developer first touches an 
exposed plate, the latent image initially appears as a negative. Development is controlled 
by the degree of dilution of the developing agent and the type of organic or inorganic acid 
acting in combination with developing agent restrainers. These factors help control the 
oxidation rate of the developer. 

When development is complete, what remains is the metallic silver representation 
of the original latent image once the exposed silver halogens have been transformed. 
The areas on the plate that were not sufficiently exposed will appear blue and yellow in 
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color. These colors illustrate residual nitrates and unexposed halides that will continue 
to darken over time unless they are removed, for example, fixed. 


A positive developer typically contains a more robust amount of developing agent and 
less restrainer. The development time of a positive can be as short as 15-30 seconds. 

A negative developer typically contains fewer developing agents and more restrainers. 
The development of a negative can take many minutes. Additional chemical inten- 
sification or redevelopment may be needed to achieve the required silver density 
with either copper sulfate or pyrogallic acid. 

Tron sulfate was first used as a developer in the calotype process in 1844 by Robert Hunt. 
Ferrous sulfate-based developers have many different variables that can directly 
affect the rendered silver on the plate. 


Components and variables of iron developer formulas include the following: 


1. 


23 


Ferrous sulphate is a developing compound that transforms silver halides into metal- 
lic silver. This compound is pale green, yellow indicating high purity. 

Copper sulphate accelerates the developing agent and reduces post-development con- 
tamination left on the plate. This compound has a blue crystalline structure. 
Potassium nitrate brightens the larger silver deposits; for example, on direct positives, 
the larger silver deposits are the highlights. This compound is white with a vitreous 
(glassy, translucent) luster. 

Silver nitrate restrains development by dilution and by adding metallic silver that 
adheres onto the plate. This compound is a white crystalline powder and is relatively 
heavy since 60% of its structure is silver. Over time, the compound will change color 
from white to pink to gray indicating the material’s continued oxidizing. 


Warning: Silver nitrate causes chemical burns and can cause blindness. Use under proper 
lab conditions. 


Acetic acidis used to prevent the formation of insoluble ferric hydroxide residing on the 
surface. The use of this acid renders a warmer tone of silver on the plate. Developers 
that use this organic acid do not have a long shelf life. The liquid changes color over 
time from light orange and becomes less effective as it darkens into brown and red. 


Note: Dilute acetic acid freezes at 60.8 °F (16.6 °C). 


Nitric acid is used to prevent formation of insoluble ferric hydroxide on the surface 
and renders a cooler tone of silver on the plate. Nitric acid also helps stabilize the fer- 
rous sulphate and is a strong oxidizer. This acid is inorganic and has a long shelf life. 
Sulfuric acid is used to prevent the formation of insoluble ferric hydroxide on the sur- 
face and to render a cooler tone of silver on the plate. Sulfuric acid is less oxidative 
than nitric acid. Again, inorganic acids have longer shelf lives than most organic acids. 
Ethanol is used to increase the dispersion of a developer across the collodion layer 
to ensure even development. 

Sugar is a restrainer for the developer and is also used to increase the flow of the 
developer across the collodion layer to ensure even development. It also prevents 
evaporation of the developer compared to ethanol when used in warmer environ- 
ments and higher altitudes. 


Pyrogallol developer is a staining developer that affects the buildup of stain on the 
latent image through agitation, the amount of preservative in the developer and 
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quantity of developer used in proportion to a given surface area of the substrate being 
developed. 

The developing compound is made by heating gallic acid, which produces pyrogallic 
acid and carbonic gas. 


Note: Pyrogallol is extremely hazardous. It can be absorbed through the skin and can damage 
internal organs. The substance is also toxic to the environment and marine life. 


Pyrogallol is stable only in an acid solution, for example, acetic acid. In all wet plate 
formulations, the working solution oxidizes quickly and has a short shelf life. 


Washing 


Rinsing the chemistry and stopping the development of the plate is advisable in most 
cases. Washing off the developer arrests the formation of visible silver on the plate. Typi- 
cally, washing is also considered part of overall development time. 

If rinsing is not done, the combination of acids from the developer and fixer will 
result in a bluish hue on portions of the plate. 


Note: Potassium cyanide should only be used as a fixing agent with appropriate lab safety equip- 
ment and protocols in place and only then with extreme caution. When using strong acids 
with the developer, under-washing can be dangerous. Those acids break the potassium and 
cyanide bond releasing lethal cyanide gas. 


Fixing 
Sodium and ammonium thiosulfates are effective agents for fixing wet plate positives or 


negatives. Ensuring the fixer is fresh will ensure consistent results. Sodium thiosulfate 
will take longer to fix than ammonium thiosulfate, which is also known as rapid fix. 


Warning: All thiosulfate fixers that contain silver are toxic to the environment. All used fixers 
must be put through silver reclamation to remove the silver particles, which leaves them no 
longer a threat to the environment. Reclamation for reuse also decreases the need for addi- 
tional silver mining. 


Immersing the plate for excessive lengths of time in a fixing bath containing sodium 
thiosulfate can shift the color of the plate to red. 


Immersing the plate for excessive lengths of time in a fixing bath containing ammo- 
nium thiosulfate can shift the color of the plate from neutral to cool. 


Adding ammonium thiocyanate to ammonium thiosulfate produces similar results as the 
colorations produced with potassium cyanide in a safer manner. 


Nonetheless, potassium cyanide can be utilized as a fixer for wet plate negatives and 
positives (with all the precautions and warnings noted under washing). The result- 
ing coloration is cooler, and the silver is more reflective. 


Potassium cyanide fixer reduces, that is, removes the silver on the plate. If left in the solu- 
tion too long, fixing will affect the contrast and tone up to the point that the metallic 
siluer completely disappears. Therefore, the amount of time required for fixing depends 
on the artist’s decision of when enough fixing has occurred after the nitrates are fully 
removed. 
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Aluminum Salted Collodion Silver Application Ferrous Sulfate Development Thiosulfate Fixed 


Figure 2.13 A Wet Plate Tintype (on Aluminum) From Start to Finish 


Source: Images by Jarrett Esaw. Wet plate by Sam Dole 


Final washing of the fixed plate ensures removal of any fixing agents from the sub- 
strate leaving only the metallic silver on the collodion surface. Plates are typically dried 
on a specialized rack in a dust-free space, ensuring that the final rinse water or dust are 
not left on the plates. 


Digitizing 
Traditional wet plate methodologies may not always be able to produce a negative with 
the desired density. In these cases, digitization can often compensate for those differ- 
ences. Scanning collodion negatives and positives opens many possibilities for addi- 
tional interpretations or manipulations of the original plate. 

If plates are to be varnished after fixing, digitizing allows for duplication of the original 
silver layer and not the added varnished layer. Additionally, some types of varnish intro- 
duce an alteration of surface color and/or extra dust onto the surface of the plate. 


Note: Most practitioners scan their work before varnishing. The introduction of a sticky layer 
on top of the silver plate introduces foreign contaminants that will become enlarged and will 
require further digital retouching. 


Varnishing 


Applying a protective layer of varnish on the surface of the plate keeps airborne sulfides 
from tarnishing the silver surface of the plate. 

Many shellacs and sap-based varnishes are available for use with the medium and come 
both in premixed forms, and they can be made by following a recipe. This step also 
alters the tone, reflectivity, color, smell and surface of the plate. 


Conservation and Image Degradation 


Tintypes are prone to accumulating dust or flaking of the collodion. If they are not 
varnished, the silver surface is exposed to sulfides and will oxidize. Tintypes will 
also rust and oxidize when stored in humid environments or when exposed directly 
to water, which causes the varnish and image layer to flake off or detach. 
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The collodion and varnish themselves can break down and yellow or delaminate 
under intense exposure to light. 


Ambrotypes are prone to breakage, flaking varnish, silver oxidation (by contact with 
atmospheric sulfur) and damage from fungal or other biological attacks. 


If the surface of an ambrotype is not varnished, or if it is deteriorating, the silver 
may become darkened through oxidation by exposure to the air. This can cause 
the image to darken, and it may appear to have a metallic sheen. 


Glass corrosion can cause varnishes to deteriorate. Deteriorated varnishes may exhibit 
discoloration, crazing or flaking and can damage the underlying image layer. 


Wet plate negatives are prone to breakage, flaking varnish, silver oxidation and fungal 
or other biological attacks like ambrotypes. 


Varnished collodion negatives are protected from the atmosphere by their added 
protective layer. Wherever varnish is lacking, oxidation and abrasions to the col- 
lodion surface can occur. 
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Fundamentals of Wet Plate Collodion 


Substrates 


Negative Positive 
(White or Clear Substrate) (Dark Substrate) 
Vv 
Apply Salted 
Collodion Mixture 


Vv 
Silver Bath 
Vv 
Exposure 
Vv 
Developing 
Agents 
Vv Vv 
Ferrous Sulfate Pyrogallic Acid 
Vv 
Washing 
Vv 
Fixing 
Vv Vv Vv 
Sodium Ammonium Potassium 
Thiosulfate Thiosulfate Cyanide 
Vv 
Perma-wash Sodium Sulfite 
Vv 
Final Washing 
Vv 
Digitizing 
Vv _———<—$<———<—= Vv 
Scanning Photographing 
I Varnishing 
Vv Vv 
Shellacs Gum Sandarac 


Figure 2.14 Flow Chart: Wet Plate Collodion 
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Silver Halide: Gelatin Dry Plate 


Gelatin dry plates were introduced in 1871 when R. L. Maddox, a physician from London, 
England, published an article in the British Journal of Photography introducing the process. 

Maddox’s process involved using gelatin containing both silver and salt compounds. 
The use of gelatin as a colloid and substrate is still in a consistent state of refinement 
with this material and contemporary films. Gelatin is unique in that it requires water to 
swell and consistent heat to remain in a liquefied state. 

Inside a non-actinic darkroom, Maddox melted gelatin and then added heated aque- 
ous solutions. The first solution contained cadmium bromide and the second, silver 
nitrate. Mixing the two solutions to ensure they were thoroughly integrated created 
silver bromide and cadmium nitrate. When the silver bromide gelatin solution was ready, it 
was then poured onto a glass plate. 

The plates were then stored and dried in a darkroom or light-tight container. They 
could be used at the artist’s leisure and did not require a darkroom close to the camera. 
The plates had a spectral range from invisible UV to 460 nm, for example, blue sensitivity. 

As in the case of Frederick Scott Archer and wet plate collodion before him, Maddox chose 
not to patent his discovery and shared the knowledge freely in a journal article. This 
allowed gelatin dry plate technology to evolve rapidly, and as happened with wet plate 
collodion, gelatin dry plate changed the entire landscape of photographic practice 
within a decade. 


Genesis of Silver-Gelatin Technology 


One last step was required to allow this new technology to transition from individual 
users into mass production. Many early dry plate formulas had short shelf lives. Con- 
siderable efforts were therefore undertaken to find ways to extend the life of the solu- 
tion including adding mercury. Alternatives also included formaldehyde (formalin) or a less 
toxic contemporary derivative, glyoxal. 

These were still less than optimal solutions owing to the toxicity they introduced. 
Experimentation with less toxic alternatives continued, including: 


1. A cool and solidified gelatin mass that contains both a silver halide and its residual 
potassium nitrate compounds can be noodled or shredded. This is done by squeezing 
the white solid through a ricer, which allows for washing the material in cool water 
and the subsequent separation of the two compounds. 

Using a fine mesh cheesecloth to agitate the noodles when they are submerged 
in cold water allows the heavier and denser silver halide to remain inside the cheese- 
cloth whereas the less dense potassium nitrate floats to the surface of the water. 

Once washed, the remaining cheese-like material is melted, which removes 
residual humidity from the water and again promotes silver halide crystal growth. 
The warm liquid solution can be applied directly to the glass or be resolidified for 
future use and stored in an amber glass bottle. 

2. Another option is to skip noodling, which keeps the residual nitrates in the mate- 
rial. This results in the mixture having a shorter shelf life and makes it prone to 
chemical fogging, for example, premature chemical exposure from the decay of the 
potassium nitrate over time. With this type of material, after exposure the plates 
need to be washed to remove the nitrates before development. 


Charles Harper Bennett made several breakthrough improvements in the dry plate 
methodology between 1874 and 1878. 
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1. He developed a method to chemically harden the gelatin, increasing its friction and 
abrasion resistance. 

2. He understood that heating the gelatin that contains silver and salt compounds for 
a length of time will enlarge the silver halide crystals. This increases the sensitivity 
of the material, that is, the predictable measurable speed of the material or its /SO. 
This discovery predated Ostwald ripening, which was investigated by Wilhelm Ost- 
wald around 1900. Ostwald ripening describes the process by which small halide 
crystals of various sizes in an initially inhomogeneous solution come to be redeposited 
onto larger homogeneous ones through the application of heat over time. 

This ripening results in a mono-size silver halide dispersion (i.e., one with drop- 
lets of a uniform aggregated size), which is followed by a stage of crystal growth. 

Uniform heat applied for a period dependent on the formula being used, followed 
by a cooling process allowed for small batch consistency. Transitioning silver-gelatin into 
the 20th century required the invention and then the further refinement of coating 
machines capable of precise but drastic temperature variations to ensure uniformity. 

3. By 1878, Bennett had developed methods that increased long-term storage and sta- 
bility. He then developed different salt types that increased the sensitivity sufficiently 
so that exposures could be made in fractions of a second. 


The technology had now progressed to the point where it was practical to manufacture 
photographic plates that could be sold and shipped for consumption by all interested 
photographers, as they now offered long-term storage, stability, and increased light sen- 
sitivity, all without the drawbacks and complexities of wet plate collodion. 


In 1879, Alfred Harman was one of the earliest manufacturers of photographic dry 
plates. He called his initial wares Britannia plates. These became so popular, and 
demand was such that further expansion of his factory continued into 1883. In 
1886, Harman dropped the name Britannia plates and chose the name J/ford. The 
company was located in Cheshire, UK, where it remains today. 


In 1877, George Eastman learned to make gelatin dry plates, based on the British 
innovators, including Bennett. By 1878, he had developed his own variation of 
the process and traveled to England where he was introduced to Charles Bennett. 

Eastman employed a different methodology in coating equipment than his predecessors 
when he began commercial production of Eastman Dry Plates. In 1883, the Eastman 
Dry Plate Company moved to the future site of Kodak in Rochester, New York, US. 


By 1885, Dr. Hermann Vogel had introduced photosensitive dyes into the gelatin mix- 
ture. Using dyes broadened the spectral sensitivity into the orthochromatic spectrum, 
that is, from invisible UV wavelengths up to 500 nm. 


The integration of specialized photo-reactive dyes like pinacyanol or erythrosine 
were used to broaden and adjust the spectral sensitivity of silver bromide gelatin 
mixtures into the panchromatic and even IR spectrums. 


Note: These dyes are extremely hazardous to the human body and the environment. 


Genesis of Silver-Gelatin Developing Agents 


Silver-gelatin based processes are not compatible with sulfite developers that were used 
previously for both the wet plate collodion and calotype processes. They are not capa- 
ble of penetrating through the gelatin layer. Instead, the process requires a staining or 
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reducing agent in combination with an alkaline (pH > 7) solution that is capable of pen- 
etrating through the gelatin layer. In this way, the exposed latent silver halide image is 
reduced or stained, thereby leaving metallic or stained silver in its place. 

Many food-based materials can be used to develop film, for example, beets or various 
fruit and vegetable juices can be mixed with washing soda (sodium carbonate) and vitamin C. 


In another example, the use of condensed coffee, washing soda and vitamin C was 
found to create the film developer Caffenol + C, which was developed as follows: 
In 1995, Dr. Scott A. Williams was a professor at Rochester Institute of Technology (RIT). 
He and his technical photography class were conducting research to discover which 
household ingredients could be used as nontraditional developers and found that 
condensed coffee used with washing soda created a powerful developing agent. In 
2000, the technical photography class added vitamin C, which further stabilized the 
solution. This chemical formulation, which was christened as Caffenol + C is evenly 
matched to the results of hydroquinone + Metol or phenidone-based film developers. 


Maddox originally used an alkaline pyrogallic acid staining developer with his dry plate 
formula. This again emphasizes the commercial longevity of the use of this toxic com- 
pound from the calotype onward. 

The compound hydroquinone, which can easily oxidize silver while penetrating through 
the gelatin, is commonplace in photographic development. The chemistry of the com- 
pound was explicated by Friedrich Wohler in 1843. The compound in either liquid or 
dry form will change color over time when exposed to oxygen, and this is an indicator 
of oxidation resulting in weakened developing power. 


Natural hydroquinone is derived from the compound arbutin, which is found in some 
plant leaves, berries, red wine, broccoli, coffee beans among others. Natural hyd- 
roquinone developers are more eco-friendly. 


When a developer formulation only uses hydroquinone, the results render high 
contrast tones. 


Warning: Hydroquinone (when fresh) is a light-colored crystal that can irritate skin, eyes 
and mucous membranes. It is toxic through ingestion or by skin absorption. 


Mono-methyl-para-aminophenol sulfate is a developing agent sold as Metol by the AGFA 
corporation, which is a light-sensitive white crystalline powder. Metol, when used 
alone, will render low contrast tones. 


Warning: Metol can cause local dermatitis of the hands and forearms and sensitization 
dermatitis. Repeated exposure to this compound can trigger chronic dermatitis, which is 
resistant to medication. 


Hydroquinone + Metol together creates a single solution containing developing agents 
that control both high and low contrast. Kodak markets such a product under the 
brand name Elon, among many other products from various manufacturers. 


Various ratios of these two compounds offer many options for contrast control of the 
resulting silver-gelatin film or plate. The optimal ratio of hydroquinone to Metol 
for many mass-produced film developer stocks is often considered to be 1:4, and 
some formulations include other agents. 


In 1940, J. D. Kendall made a breakthrough when he discovered the reducing 
power of phenidone while working at Ilford Film Labs. This compound has similar 
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characteristics to Metol; however, it also has characteristics making it vastly supe- 
rior (and safer). It was less toxic to use and had less environmental impact. The 
stable reducing rate achieved with normal contrast when phenidone is used in 
combination with hydroquinone requires only 1/10th as much Metol. 


Gelatin Dry Plate Considerations 


Please note that this is a simple description of the process: 


Figure 2.15 Lumiére Brothers, Still Life of Flowers in a Basket, All-Chroma Autochrome, 1907 


Source: Lumiére Brothers. Still Life of Flowers in a Basket. 1907. All-Chroma autochrome. 7 x 6.7 cm (2 3/4 x 2 
%”), 84.XP.463.12. The J. Paul Getty Museum, Los Angeles 


The autochrome process was a very early method for creating additive color direct positives. The 
technique was patented by the Lumiére brothers in 1903. The basic structure of an autochrome 
plate contains a piece of glass to which dyed grains of potato starch are adhered. A silver-gelatin 
dry plate solution ts then applied onto the dyed starch layer. This image is also in stereo (3D). See 
Chapter 3, Figure 3.7 for a brief description of stereo images. 


(Please see the process flow chart at the end of the chapter and the online supplemental video series.) 


The colloidal suspension used for the dry plate process is unique compared to earlier 
processes. Making solutions for dry plates requires pre-swelling the gelatin, melting the 
gelatin, and salting the melted liquid by adding a heated solution of potassium bromide 
or additional salts. 

These steps will be discussed further in detail later in this section and will describe 
how precipitation, that is, adding silver nitrate to the gelatin and ripening are accom- 
plished. Together, these steps help determine the speed. 

The term “plate” in dry plate refers to the substrate where the gelatin containing a 
disbursement of salts and silver is applied and dried for later use. The dry plate’s surface 
holds a colloidal dispersion of silver bromide suspended in a warm gelatin emulsifier that 
is then cooled and dried. Once applied, the plates are stored in a dark box for later use. 
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The plate is exposed in a controlled manner and, later, is developed with an alkaline 
solution strong enough to penetrate through the gelatin resolving the metallic silver. The 
now developed plate is washed and lastly both hardened and fixed in a single solution. 

Unlike wet plates, the unused gelatin and coated dry plates do not have to be used 
immediately. Alternatively, the material and plates can be stored and refrigerated from 
days to years depending on the washing method and other variables. The process and 
its possible iterations require many preparatory steps, for example, procurement of 
lab gear, chemicals and a non-actinic dark space to coat, store and process the plates. 


Substrate 


Glass was the historic choice of substrate for making negatives and dry plate ambrotypes. 
These different types of processes and their use of glass as a substrate relate to how the 
material and substrates are layered. As in the case of wet plate collodion, cleaning the 
glass and possibly subbing (coating) the plates’ edges ensure proper adhesion of the gela- 
tin to the substrate. Working in a clean and dust free space with a countertop will assist 
in proper cooldown of the plates after coating. 


Dry plate negatives act as a filter when light is shone through them to expose another 
piece of sensitized material. Manipulating the negative’s density and contrast can 
determine many of the characteristics of the eventual resulting positive print. 


Other variables that can be controlled to achieve the density needed to make the 
positive intended by the artist include a) adding exposure to light, b) altering the 
development time, c) changing the chemical formulation of the developer used 
and d) chemical intensification or reduction of the silver on the negative. 


Stained glass is available in many possible colors, surfaces and textures that provide fur- 
ther options for the dry plate process. 


Darker colored and opaque glass is used to create direct positives. 


One type of coated aluminum, called trophy aluminum (metal used for plaques), is a product 
used widely by contemporary artists. It is manufactured in many different formulations 
resulting in many colors and surface types. Some manufacturers of this material add a thin 
plastic coating to protect the surface. In many instances, once the plastic coating is peeled 
away, the surface is clean and ready to be used. However, depending on the manufacturer, 
this coating can leave a residue that has to be removed with alcohol and a lint free cloth. 


A ferrotype dry plate is an iron plate coated and baked, that is, enameled, with a layer of 
asphalt applied to the surface. Employing the use of asphalt is crucial as it covers all the 
exposed iron on the plate. If the plate is not completely covered, the iron will oxidize 
the silver suspended throughout the gelatin. 


Plexiglass is a transparent synthetic plastic product that can be produced in the form of 
extruded sheets. This material is flexible and not easily breakable. Various thicknesses, 
colors and surfaces are available under various trade names from different manufacturers. 

Making plates is not of interest to all who wish to work with the silver-gelatin dry plate 
process, and therefore some individuals have taken it upon themselves to produce and 
sell their dry plates and or silver-gelatin mixtures in limited quantities. 


Note: Please see the supplemental website for a list of suppliers. 
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Making the Colloidal Suspension 


Making a dry plate suspension can be an intricate or a very simple undertaking. The 
degree of complexity of the task is solely dependent on the artist’s intended use to match 
the intended expectations. Every batch of silver-gelatin is slightly different. In fact, every 
run of commercially manufactured gelatin coated film and paper has at least slight vari- 
ations, and therefore each is assigned a unique batch number. The number indicates a 
specific batch made for that production of materials and its expiration date. If handmak- 
ing the silver-gelatin solution, every mixture made is considered its own “batch.” 

The differences between batches of handmade silver-gelatin solutions derive from 
the inevitable chemical and environmental mixing inconsistencies of every batch made. 
These inconsistencies include the rate at which the silver is added to the salted gelatin 
and the types of salts used in the formulation. Other variables include controlling the 
temperature of the gelatin when the silver is added through precipitation. Precipitation 
describes the rate at which liquid silver nitrate is being added into the salted gelatin solu- 
tion. These factors also relate to the silver-gelatin’s speed and spectral sensitivity. 


Melting and agitating the gelatin before and while silver is being added can be done 
with a double boiler system, for example, when the hot gelatin mixture is sitting in 
a container surrounded by another container filled with hot water. 


Another alternative, albeit a slightly more expensive option, is to use a magnetic stir- 
rer equipped with a hot plate and a probe thermometer. These pieces of lab equip- 
ment will assist in increasing the accuracy of the batches and are used in the online 
video series. 


A stopcock burette can be used to set the specific rate of silver being added into the 
solution. 


Making panchromatic silver-gelatin dispersions involves additional considerations. 
These mixtures typically require toxic dyes that shift the chromatic sensitivity into 
a broader range of the visible light spectrum. Additionally, mixing and coating a 
substrate with a panchromatic dispersion requires complete darkness. 


MIXING VARIABLES AND THEIR COMPONENTS 


Gelatin is the emulsifier for the dry plate process. It comes in many different varie- 
ties based on hardness. The type of gelatin available at a food market is soft and 
has a general hardness rating of 90 bloom. Photo-grade gelatin by contrast has 
a hardness rating of 240 bloom, which is substantially more durable than the 
softer store-bought variety. 


SWELLING 


Before using any gelatin, the dry material requires time to swell with the addition of 
cold water. It takes 20-30 minutes to fully swell and once the material has absorbed 
the water, it can be slowly heated. The melting point of most gelatin is 104 °F (40 
°C). Gelatin can degrade when subjected to excessive heat of 392 °F (200 °C). 


Note: Various types of chemical interventions can harden and preserve the gelatin further, 
including the use of chrome alum, thymol, glyoxal and formaldehyde. 


Salts are added to the warm liquified gelatin to make a salted gelatin solution. The 
choice of salts determines the color spectrum of light to which the material is 
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sensitive, and its overall stability. If using potassium bromide, the resulting mixture 
will be slower and blue sensitive. 


Adding 3% solution of potassium iodide in combination with potassium bromide 
increases the gelatin silver’s sensitivity to light and alters the resulting material’s 
range of spectral sensitivity, making it orthochromatic. 


Many different types of salts can be used when making salted gelatin. Each salt will 
alter either its contrast, spectral color sensitivity, or its overall stability. 


Note: The online video demonstrates the use of potassium bromide and todide. 


Precipitation 


A separate solution of silver nitrate is next incorporated into the warm salted gelatin. 
How this is done will determine the resulting mixture’s speed, for example, its sensitivity 
to light through growth of silver halide crystals. If the solution is added all at once, it will 
be less reactive to light. The optional use of a stopcock burette will allow the silver nitrate 
to slowly drip at a set rate into the saline gelatin solution. This in turn allows time for 
greater crystal silver halide growth to occur, increasing the material’s sensitivity to light. 
Once the salts and silver are integrated fully into the solution, the artist stops agitation 
and increases the temperature, which slowly initiates the next stage, that is, ripening. 


Note: Adding too much heat too fast will lead to an unpredictable and unstable mixture. 


Adding silver nitrate begins the double displacement reaction creating silver halides 
and potassium nitrates. This also changes the color and opacity of the gelatin solution 
from clear and slightly yellow to a milky pale blue. 


Ripening Part I 


The ripening stage sometimes begins by adding additional gelatin, intended to thicken 
the solution that is called digestion. Once digested, ripening begins by an increasing the 
temperature +/- 10 degrees, then allowing the solution to cool by slowly decreasing the 
temperature, which gives additional time for halide crystal growth. The amount of time 
required for ripening ranges from zero up to 60 minutes. 

The liquid begins at a higher temperature; however, the solution cools gradually as ripen- 
ing progresses. This creates additional halide crystallization resulting in higher plate speed 
(ISO). Over-ripening results in the plates fogging, that is, being exposed uncontrollably. 


Note: Other chemicals, material, and substrate interventions are required if greater sensitivity 
of the silver-gelatin is needed or intended. 


Once the now white milky gelatin solution drops below 104 °F (40 °C), it will begin to 
resolidify. The material is then cooled further and stored in a refrigerator. 


Application With Nitrates 


The material is remelted before being applied to a substrate. However, in this case, 
any residual potassium nitrates remaining inside the gelatin will dramatically shorten 
the material’s shelf life whether on a plate or stored in a bottle. 
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It is then remelted and filtered into a ceramic kettle. This type of teapot allows more 
heat to be retained until it is poured onto a clean substrate. The coated substrate 
is then allowed to cool and set on a level heat-dispersing surface. 


Note: Washing the plate is required before development, which removes the nitrates and swells 
the gelatin. Without washing, the presence of nitrates will affect the material causing the 
metallic silver to continue to expose over time until the plate is all oxidized metallic silver. 


Noodling 


Noodling and washing out the nitrates (chemical by-products in the gelatin) aids in 
increasing the longevity of the material. After the first ripening, the silver-gelatin 
is filtered and placed in a non-actinic (UV wavelength-resistant) container and 
allowed to cool at room temperature. Lastly, it is refrigerated, after which the art- 
ist extracts the set gelatin from its container and places it into a ricer (a kitchen 
tool used to make mashed potatoes). This device applies pressure, extruding the 
gelatin silver through small holes that shred it into noodles. 

The noodles are extruded onto a fine cheesecloth and tied into a bag. The bag is 
dunked in a bucket of ice-cold water until the lighter by-products (nitrates) wash 
out and float to the surface. The heavier silver halides remain inside the bag while 
the lighter nitrates are removed by agitation. This rinsing process is repeated with 
several water changes until the bag no longer releases the by-product. 


Note: This method of washing gelatin is similar to rinsing starch from rice before cooking. 


Remaining water is removed by applying pressure through the cheesecloth. 


Ripening Part IT 


The washed noodles are melted for a second time to evaporate excess water. The artist 
can then add additional ingredients as required or desired (e.g., preservatives or other 
additives that affect the growth of silver halide crystals). As in Ripening Part I, the 
gelatin is also strained into a ceramic kettle and poured onto the substrate’s surface. 
The coated substrate is then allowed to cool and set on a level heat-dispersing surface. 


Coating 


Having a space where dust, temperature and contamination are controllable is essential. 
The successful application of warm silver-gelatin onto a substrate depends on the clean- 
liness and temperature of the substrate and the applied solution. 

It is also essential to have space with a level surface where both the plates and silver-gela- 
tin solutions are warm. After coating, they will begin to cool and firm up. They can then be 
moved to a colder surface to dry completely. Many practitioners use thick glass or granite 
countertops whose thermal properties allow the plates to cool evenly and efficiently. 


Speed and ISO 


Many commercial dry plate films were dramatically faster than the processes that pre- 
ceded them, and this generated considerable demand for the new materials. 

With the increased demand and with so many varying product types, companies began 
manufacturing plates with names like rapid or standard. However, at first there were no 
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standard definitions of what these terms meant from company to company, and one mak- 
er’s standard could be “faster” than another’s “rapid.” This created a need for a system of 
classification, and the system that evolved, the ISO system (for International Organization 
for Standardization), is still used today in rating silver-gelatin and digital sensor sensitivity. 

ISO ratings are expressed in numbers in which a doubling of an ISO speed means 
a doubling of sensitivity to light. Early gelatin plates had standard ISO speeds ranging 
between I, 2, and 4, and in time 25. 

At these speeds, photographs, for example, portraits, could be made with much 
shorter exposures. This allowed more relaxed poses and expressions. 

This motion-stopping capability also began to free cameras from always needing to be 
mounted on tripods. The development of flexible substrates like celluloid and acetates in con- 
junction with higher ISOs facilitated handheld photography and eventually motion pictures. 

Over subsequent decades, faster speeds such as 50, 100, 200, 400, 800, 1,600, 3,200, and 
6,400 were achieved. When described in chemical or later digital photographic terms, 
ISO describes the sensitivity to light of a given chemical formulation or digital sensor. 


Note: The term ASA was first used to describe speed and was referred to as the American Stand- 
ards Association. ISO became the preferred term because it was a global standard. 


Exposure 


The sensitivity of the silver-gelatin and how it is formulated determines its exposure 
value. If making a dry plate for the first time, the speed of the gelatin is unknown. How- 
ever, many silver-gelatin recipes are formulated to ISO speeds that generally range from 
1 to 8. Achieving higher speeds requires making more toxic interventions, for example, 
adding ammonium hydroxide. 


Note: Ammonium hydroxide is concentrated ammonia in water and ranges in concentration 
from a fraction of a percent up to 30%. Exposure to released ammonia gas damages soft tis- 
sues, for example, harms the lungs. Proper ventilation and vapor proof masks are required 
if using this substance. 


Various types of éest strips can be made that allow efficient testing of a range of exposures 
without using much material. 


Through further refinement, the appropriate exposure time can be achieved more eas- 
ily as the artist establishes a relatively standardized workflow. The goal is to develop a 
working understanding of his or her chosen material’s range. 


As with wet plate collodion, underexposing the plate in combination with altering the 
development will render direct positives. 


A darkroom enlarger can also be used to project an image to make positive or negative 
prints with the silver-gelatin dry plate process. 


The opacity and color of the chosen substrate, white in this case, offer additional 
options when making an exposure. For example, a silver-gelatin film negative can 
be loaded into an enlarger as if making a print. This negative will be projected 
onto the white substrate containing the silver sensitized dry plate. The white plate 
is next placed under the enlarger where the projected negative and plate are 
aligned. The plate is then exposed to light from the enlarger, which can result in a 
positive high key metallic silver image. 
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Development 


Many dry plate developers work by reducing the ionized (exposed) latent silver hal- 
ide crystals into metallic silver that is embedded into the colloidal gelatin dispersion. 
The areas that receive more exposure to light are where silver deposits will be greater, 
whereas in areas that received less exposure, less silver will have been deposited. 

A variety of developer formulations can be used with the gelatin dry plate process. 
Many of these consist of four essential compounds: 


1. The developing agent, which renders the latent ionized silver into metallic silver. Sev- 
eral developing agents, for example, hydroquinone, Metol or phenidone, are com- 
pounds that oxidize when exposed to the air. 

2. An accelerator such as an alkali like sodium borate (Borax), or sodium or potassium 
hydroxide, alters the pH and will increase the developing agent’s effectiveness. 

3. The use of preservatives in developer solutions such as sodium sulfite control the oxida- 
tion rate of the solution, lengthening its effectiveness and shelf life. Many developers 
have short shelf lives and the longer they remain unused, the less effective they become. 

4. Employing a restrainer like potassium bromide reduces the amount of developer 
induced base-fog, thereby increasing the clarity of the unexposed gelatin. 


DEVELOPING AGENTS 


Developing through chemical reduction converts the silver halide into metallic silver. 
These developing agents work in concert with other compounds to control the 
amount of time required to saturate the gelatin thoroughly. These compounds 
come in several forms: 


1. The use of concentrated coffee in combination with washing soda as the accelera- 
tor creates the developing agent, Caffenol. The addition of concentrated vitamin 
C (ascorbic acid) as a stabilizer for the activated Caffenol alters the developer 
again, creating a more stable developer, Caffenol + C. This natural and effective 
developing agent has less of an impact on the environment than many alternatives. 

2. Natural hydroquinone, a high contrast developing agent, derives from the com- 
pound arbutin, found in some plant leaves, berries (blueberry, cranberry, bear- 
berry, cowberry), red wine, broccoli, pear skin, pear tree bark, coffee beans and 
some diet colas. These materials that contain hydroquinone function as more 
eco-friendly alternatives than manufactured inorganic developing agents. 

3. Synthetic hydroquinone is also a high contrast developing agent that is consider- 
ably more toxic for the environment. 


Warning: Extended exposure to hydroquinone will cause chronic allergic reactions. Addt- 
tionally, if hydroquinone is exposed to the eyes or if ingested, it will cause severe cellular 
damage that can induce cancer, that is, it is mutagenic. Environmental exposure to 
hydroquinone is also toxic to aquatic life. 


4. Metol, aka mono-methyl-para-aminophenol sulfate, is a developing agent sold as 
Metol by the AGFA corporation, which is a light-sensitive white crystalline pow- 
der and oxidizes over time turning brown. Metol, when used alone, will render 
low contrast tones. The standard ratio of hydroquinone to Metol is 1:4. 


Warning: Metol can cause local dermatitis of the hands and forearms and sensitization 
dermatitis. Repeated exposure to this compound can trigger chronic dermatitis, which 
as resistant to medication. With chronic long-term exposure, the compound can enter the 
bloodstream and target specific organs. 
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Environmental exposure to mono-methyl-para-aminophenol sulfate is toxic to aquatic life 
with a long-term impact on that environment. 

5. Phenidone A, which has similar characteristics to the compound Metol, is sub- 
stantially more potent as a developing agent. The ratio of hydroquinone to phe- 
nidone A is 1:40. 

6. Phenidone B, aka 4-hydroxymethyl-4-methyl-1-phenyl-3-pyrazolidinone, is also a 
developing agent. 


Note: Phenidone is less toxic to human exposure than Metol or hydroquinone. However, it ts still 
very toxic to aquatic life. 


Combining hydroquinone with low contrast developers, that is, Metol, phenidone-A 
or B, gives the practitioner the power to control high or low contrast situations. 


PYRO 


Pyrogallic acid and pyrocatechol are similar but distinct staining developers that come in 
many iterations for use with a wide range of process applications. Both compounds 
can be used with silver-gelatin dry plates. 

Pyrogallic acid developers include ABC pyro and PMK pyro, whereas pyrocatechol 
developers such as Pyrocat-HD often use variations of the word “cat.” 


Note: As with many other processes that use pyrogallol and pyrocatechol in developer formulas, 
these compounds are highly toxic to human life and the environment. 


The materials we use as artists will determine the type of planet we leave behind. Whenever posst- 
ble, make positive ecological choices when considering film developers and their formulations. 


FACTORS OF DEVELOPMENT 


Many recipes require the developer solution to be mixed with hot water to ensure the 
dry compounds are well integrated into the liquid. 


The temperature of the developer reacts with the silver-gelatin in several ways. First, if 
using a hot developer, the reaction will happen quickly. The hotter the solution, the 
less time will be required for creating the silver impression. Heat will cause the gelatin 
to over swell, which damages the surface causing reticulation (separation of the gelatin 
from the substrate). Conversely, if the developer is too cold, it will take considerably 
more time to develop the latent image, and this will affect its developed contrast. 


Note: Developing formulations can be designed to perform optimally with hot, temperate or cold 
solutions. 


The length of t2me the dry plate material is immersed in the developer solution also 
affects the material’s developed contrast, meaning the longer the material is devel- 
oped, the denser the silver deposit on the plate will be. Conversely, when the mate- 
rial is developed for less time, the less silver will be rendered metallic. 


Rate of agitation is another factor that will also affect the resulting silver density. Devel- 
opment with dry plates in many cases is performed with a darkroom tray. How the 
agitation is applied and how long it sits in the solution affects the developed contrast. 


1. Ifno agitation is used, development can take many minutes to achieve the required 
silver density. In most cases, this will reduce the silver-gelatin’s developed contrast. 


Note: Some developer formulations are designed to perform optimally with this no- 
agitation method. 
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2. If agitation is used throughout the entire development period, the liquid will 
interact with the surface more aggressively, increasing developed contrast. 

3. Generally, a cadence of agitation followed by no agitation is done throughout the 
development period as a method of achieving a more balanced range of contrast. 


When development is complete, the metallic silver representation of the original 
latent image is revealed, meaning the exposed silver halogens have been trans- 
formed into metallic silver. The areas on the plate that were not sufficiently 
exposed will appear milky with colors of blue and yellow. The milkiness and col- 
orations illustrate the residual nitrates and unexposed halides, which will continue 
to darken over time unless they are removed through fixing. 


Note: Two different developer types are used in the supporting online video series. 


Fixing 
The length of fixing time, the amount of liquid fixer required and its concentration will 
depend on the thickness and hardness of the silver-gelatin. 

The sodium thiosulfate fixing process involves a series of chemical reactions in which the 
silver halide, that is, the undeveloped silver compounds are converted into complex argento 
thiosulfates. These thiosulphates are then in turn dissolved by contact with fresh fixer through 
concentration of the sodium thiosulfate in solution and after repeated agitation are finally 
washed out of the substrate leaving argento thiosulfates and elemental silver behind. 


This type of fixer has the capacity to alter the color of metallic silver from gray to a 
neutral brown color. Additionally, the fixer acts as a reducing agent, which removes 
the undeveloped nonmetallic silver and dissolves it into the fixing solution render- 
ing the cloudy silver-gelatin into a clear film. 


Liquid hardeners like chrome alum, for example, chromium (III) potassium sulfate, when 
added to the fixer hardens the gelatin and are used as a protective measure. 


Note: All thiosulfate fixers that contain silver are toxic to the environment. All used fixers 
must be put through silver reclamation to remove and recycle the silver particles. This 
renders them no longer a threat to the environment and equally importantly, available 
Jor reuse without having to be mined and smelted again. 


Adding ammonium chloride to sodium thiosulfate alters the compound and creates ammo- 
nium thiosulfate (rapid fix). Rapid fix is orders of magnitude more efficient and aggres- 
sive than sodium thiosulfate when used with silver-gelatin. Again, the addition of a 
hardener will improve the strength and the stabilization of the gelatin. 


Final washing of the fixed plate ensures removal of the argento thiosulfates from the sub- 
strate, leaving only the metallic silver suspended in gelatin. Plates are typically dried on 
a specialized rack in a dust-free space, ensuring that the final rinse water or dust are not 
left on the plates. 


Conservation and Image Degradation 


Clear glass silver-gelatin dry plates are prone to breakage. Every silver-gelatin colloidal 
suspension is subject to image silver oxidation, staining, discoloration or biological attack. 

Dry plates are relatively stable due to their use of gelatin. However, high humidity can 
lead to mold growth on the surface, increasing the likelihood that the plates will stick 
together when stored on top of each other. Constant exposure to high temperatures or 
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drastic variations in relative humidity and temperatures will increase the possibility of 
the gelatin cracking or detaching along the edges of the glass. 

The gelatin may become discolored or exhibit surface stains due to defective process- 
ing or inadequate washing. This is a result of residual active chemistry in the gelatin or 
exposure to environmental pollutants, and/or such problems can be a result of using 
less refined materials. 

Breakage of the glass substrate is typically brought about through mishandling or 
improper storage. Over time, silver mirroring of the surface can occur. 

Preventing surface abrasion and controlling exposure to humidity are key preserva- 


tion concerns. 


Gelatin Dry Plate Considerations 
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Figure 2.16 Flow Chart: Gelatin Dry Plate 
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Digital Media: Light-Based Technologies 


Digital capture and output involve a panoply of technologies, inventions and informa- 
tion that are constantly evolving. In 1975, Steve Sasson was the first to digitally capture 
light utilizing a sensor and a camera. Camera companies first began replacing film cam- 
eras with digital models in the mid-1990s in both the professional and amateur markets. 

The first digital cameras went on sale in 1995 and the transition of the consumer and 
professional markets from film, which had made up nearly 100% of the retail photography 
market for nearly a century, proceeded so rapidly and disruptively that the sales of digital 
cameras are estimated to have grown to exceed those of film cameras in less than a decade. 

Today, the great majority of images are taken digitally, but the reign of dedicated digi- 
tal cameras has itself been short-lived particularly in the amateur market where these 
devices have in turn been largely replaced by the cameras built into smartphones, not 
only for casual and personal photography but increasingly in some professional applica- 
tions—for still, video, 3D and augmented realities. 

The market for professional digital cameras, however, remains important for many 
applications, and there are still active if limited market segments where advanced con- 
sumer (or “prosumer”) digital cameras are still available. It is of note that digital cam- 
eras at all levels are now also video capable to various extents, and this has also led to 
a shrinkage in the market for dedicated digital video cameras. Drones have opened 
entirely new vantage points to digital photography (still and video) and into related appli- 
cations such as surveillance. 

Universally, in every type of digital cameras and other forms of digital capture devices, 
continuing miniaturization has been a key trend relentlessly driving the evolution of all 
types, not just in the size of devices but in what a device of a given size can do, and there 
is every reason to think these trends will continue for years to come. 

There are of course still niche markets where film continues to rule, and as this book 
has demonstrated, every method of image capture ever invented continues to be used 
by artists in creative and vital ways. 

Further, digital technology is backwards compatible with and adaptable to every type 
of photography. The use and integration of digital methods and their expressive poten- 
tial are vehicles for artists and photographers to expand their creative horizons. They 
allow artists to make images and convert them into negatives, positives, transparencies 
or transfers without the use of traditional photochemistry. 

As with all techniques discussed in this textbook, a basic understanding of appropriate 
tools and equipment needs to be incorporated into workflows to maximize their expres- 
sive potential. Generally, the tools include computers, cameras, phones, printers and 
scanners, among others. The artist has no need for the most state-of-the-art equipment 
to begin creating meaningful work, just an idea and a means to express it, and over time 
new manipulations of traditional techniques can be incorporated as opportunities allow. 

Additionally, using dated technology has its own era-specific characteristics, not unlike 
the case with any other historical process discussed in these pages. Older cameras and 
other types of digital devices may offer possibilities for new pathways to incorporate or 
integrate with other expressive techniques. 


Digital Light Capture Technology 


The artist has access to various types of digital capture, for example, an array of scanning 
technologies, and several types of single capture sensors. Typically, taking a photograph of 
something with a digital sensor is the introduction to photography for many. However, 
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defining what a camera is and understanding how it works are notions that can be 
deconstructed or rebuilt to suit an artist’s needs. 


For example, a scanner mounted to the back of a large format film camera can be a pri- 
mary tool for artists to express their vision. Additionally, using scanners by them- 
selves and digitizing objects placed directly onto the surface of the scanning bed 
offers many creative possibilities. 


A wide variety of applications for smartphones make these instruments capable of digitally 
capturing, scanning, adjusting and manipulating data and images, meaning a pocket- 
able device has nearly unlimited expressive potential. 


Older technology can exploit the technical limitations of the tech used. For exam- 
ple, in the mid-1990s, the Nintendo corporation released an integrated digital 
camera and printer intended for use with their Game Boy device. These attach- 
ments allowed capture and low-tech printing not unlike using Polaroid or Fuji 
instant film cameras. This type of capture can be a final product or an interme- 
diate step for combining other methods or applications used to creative effect. 


In digital image capture, additive primary colors refer to the combining of red, green 
and blue pixels, which create all visible wavelengths of light. This model refers 
to our perception of darkness as the absence of light, whereas white light is the 
combination of all visible wavelengths. (See “additive primary colors” in Photographic 
Specific Terms earlier in this chapter). 


Types of Digital Sensors 


Both CMOS (complementary metal-oxide-semiconductor) and CCD (charged coupled device) 
imagers are based on silicon. This gives them fundamentally similar properties of 
sensitivity over the visible and near-IR spectrum. Thus, both technologies convert 
incident light (photons) into electronic charge (electrons) by the same photocon- 
version process. 


CCD Sensor Components CMOS Sensor Components 
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Digital output onto a type of material may be required to complete or serve as an interme- 
diary step in creating the intended artwork. Printers use various forms of pigments, dyes, 
toners, inks, plastics and even metals. Specialized printers can also print 3D objects, and 
3D printers are rapidly evolving in sophistication as this is written. 


See Chapter 3: Introduction to Print Media, Digital pigment, for more detailed information on 
digital output. 


Making prints with pigments, dyes etc. is based on the principle of subtractive primary 
colors, which describes how reflected wavelengths of light are perceived by the human 
eye, whereas the principle of additive primary colors describes how transmitted or pro- 
jected wavelengths of light are perceived. 

Color photographs are printed on paper or another substrate with an inkjet or other 
printer that uses the colors cyan (C), magenta (M) and yellow (Y). When these pigments or 
dyes are combined in equal measure, they render tones as black, whereas no pigment 
equates to the white paper base, and different amounts of each ink produce all the 
shades that represent the additive colors originally captured by the digital sensor. 

Many pigments or dye-based printers add premixed black cartridges to improve the 
printing of pure black (K) areas of the print. Together, this is often referred to as CMYK 
printing. 

All books and magazines are printed on specialized high-speed commercial CMYK 
printers that use a color separated halftone process. 


Software designers offer products with limitless possibilities for manipulating digital 
media. How one uses applications (aka programs or apps) is very individualized. Some- 
times, outdated software offers alternatives to produce artwork. However, using dated 
software technology may require hardware that is no longer in production to run the 


program. 


When repurposing equipment and applications for novel and creative uses, expect 
the unexpected. Testing, research and adaptation are all essential. 


Digital to Analog Print Media 


Paper is used with printers to create 2D positives and negatives, or it can be used as the 
medium for solvent transfers. 


Transparent film is used with printers to create positives and negatives, or it can be 
used as an independent substrate for inkjet transfers. 


Digital file to filmis a method of output in which specialized machines transfer a digital 
photograph onto a light-sensitive substrate. 


Film recorders capture images from digital files that have been rasterized (by any of a 
number of techniques that have kept changing over the last several decades) 
into transmissive analog images, which can be used to expose pieces of 35 mm or 
medium format film. The exposed film is then processed and incorporated into 
other applications. 


In essence, while offering acceptable to excellent fidelity to the original digital 
image, this is not so different from the way live television broadcasts were 
originally recorded as kinescopes by aiming a film camera at a TV monitor 
before the invention of magnetic video tape in the 1950s. 
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Light valve technology (LVT) outputs digital files onto pieces of film up to 16 x 20” 
(40.6 x 50.8 cm) in size. The resolution is much greater than other types of 
recorders; however, these devices haven’t been manufactured since 2002. These 
types of film recorders work by focusing a beam of light through a hole in a 
spinning drum that exposes the sheets of film one pixel at a time. The typical 
resolution of this technology is 2,000 pixels per inch. 


See Concepts of Making Digital Negatives and Positives later in this section for addi- 
tional information on resolution and other output methods. 


Internegatives 


Before digital technology became part of artist workflows, there were other ways 
of enlarging smaller format film, for example, 35 mm into a larger film size, for 
example, 11 x 14”. Making internegatives offered one way to solve this problem. 
Internegatives require the use of a darkroom enlarger and orthochromatic film. The 
smaller negative is projected onto the film below creating an inter-positive. The 
inter-positive is then contact printed onto another piece of large orthochromatic 
film inverting back into the final internegative. 

The enlarging process and final conversion from interpositive to internegative 
increases the contrast; however, it decreases the resolving power of the final 
enlarged negative because of the generational loss. 


Aspect Ratios and Resolving Power 


Historically, people made negatives by using large format cameras that exposed 
large plates or pieces of light-sensitive film. Common and standardized sizes of 
film developed into formats based on camera types that evolved into standardized 
aspect ratios. In the era of wet and dry plate, camera manufacturers created stand- 
ardized formats in the US and in Europe, for example, whole plate, 6.5 x 8.5” (216 
x 165 mm), half plate, 4.75 x 6.5” (120 x 165 mm), with even smaller iterations 
down to the 1/16th plate, 1.625 x 2.125” (41 x 57 mm). 


Twentieth-century standard film format sizes are as follows: 35 mm, that is, 36 x 24 mm; 
medium format are all variations on 120 film size, for example, 6 x 4.5 (56 x 42 mm), 
6 x 6 (56 x 56 mm), 6 x 7 (56 x 67 mm); and large format, for example, 4 x 5” (102 x 
127 mm), 5x7” (127x 178 mm), 8x 10 (203 x 254 mm) and 11 x 14” (279 x 356 mm). 
Much of the mass-produced light-sensitive positive printing material was also made in 
similarly compatible formats and paper sizes. Aspect ratios of 3:2 and 2:3 are common. 


Computer and print media consist of many predefined aspect ratios used in the US sys- 
tem versus another set used in the European system. US sizes are defined by names, for 
example, letter (8.5 x 11” or 216 x 279 mm) and legal (8.5” x 14” or 216 x 356 mm). 
The European system is organized by letters and numbers to determine a wide vari- 
ety of sizes such as A4 (210 x 297 mm or 8.3 x 11.7”) and A3 (11.7 x 16.5” or 297 x 
420 mm). The employment of larger format roll media can create sizes to 64” or wider. 


Digital sensor formats also come in a vast array of sizes and aspect ratios from the small- 
est ranging from 1.28 x 0.96 mm or 1/10 of the size of 35 mm film (36 x 24 mm), and 
the format sensor sizes vary from %, %, 4, 3, ¥, to full sensor size, 1:1 of 36 x 24 mm. 


Medium format digital sensor technology uses sensors greater than 36 x 24 mm, 
for example, 44 x 33 mm, 54 x 40 mm and larger. 
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New sensor sizes and techniques of manufacture of sensors are released constantly, 
especially for devices such as cell phones and tablets where many manufacturers 
introduce new models every year or even more frequently with market pressure 
creating a bias to offer something “new and improved” mostly on the basis that 
it is new, rather than being a fundamental advance in most cases. However, pho- 
tosensor and small lens technologies are continually evolving, generally on an 
iterative basis, while occasionally there are notable generational leaps offering 
whole new capabilities. 


Procurement of bulk sensors are available to consumers where individuals create 
their own sensor arrays that result in a custom-made light capture device designed 
by the artist and not a camera manufacturer. 
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Figure 2.18 A Printed Digital Negative Next to Its Resulting Positive Print 


Source: Esaw, Jarrett. 2021, Corrected negative with matte albumen positive. 6x9”. New York, NY 


Digital Negatives 


Making digital negatives has substantially shortened and simplified the process of neg- 
ative enlargement. Work by thinkers, experimenters, programmers and chemists has 
resulted in advances in printer and ink technology, which have contributed materially 
to a contemporary printmaking renaissance. 

Dan Burkholder was one of the first to print an inverted digitized image on clear acetate 
creating a digital negative. The experiment was a leap into the unknown, and Dan perfected 
the craft. However, over time many practitioners have developed other specific methodolo- 
gies that have expanded the flexibility of combining digital and chemical processes. 

When employing inkjet technology, the density of the negative is created by ink com- 
pared to dry plate, which consists of metallic silver. The amount of ink on the acetate’s sur- 
face will determine the amount of light-blocking potential of the semi-transparent media. 

No one way is inherently any better or worse than any other when making digital 
negatives or positives. They all expand the number of ways to make art. 
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Figure 2.19 Sam Dole, The Big Three, Nintendo Game Boy Printer, 2012 
Source: Dole, Sam. The Big Three. 2012. Gameboy Printer. 1 4” x 4 %4” 


Concepts of Making Digital Negatives and Positives 


(Please note that these concepts continue to evolve, grow and change.) 

The melding of digital and analog methodologies is rooted in their technological 
aspects. On the digital side, light is captured and then encoded into a digital file. The 
file has a specific size relative to its light-capturing capacity, which consist of individual 
pixels. Pixels (from “picture elements”) can be defined as the smallest individual element of 
an image processed in a video display system, or said another way, the smallest control- 
lable element of a picture represented on the screen. 


Video display resolution consists of the number of pixels in a digital image or display 
relative to the width (W) and height (H). A digital capture consisting of 1,200 x 2,400 
pixels equates to 2.8 million individual pixels or 2.8 megapixels. 

On the analog side, the light from the digital file is exposed onto a silver-based film. 
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Photographic linearization is defined by matching tones of a subtractive process to an 
additive one to the extent possible. For example, an artist matches transmissive tones 
on a screen displaying photons, for example, RGB additive primary colors, and com- 
paratively the tones in a print made of those data are sometimes measured in pica liters 
and dpi (dots per inch) and printed in CMY+K (black) subtractive primary color dyes or 
pigments (more commonly called CMYK). Mathematically matching tones and color 
between these two different color spaces would mean they have been linearized. 

Achieving linearization in producing digital negatives is based on several factors 
where being consistent is key in ensuring predictable results. If any of the following 
steps changes, for example, changing the brand of printer, color profile or ink type, an 
alteration of the workflow will be required. 


Making a Digital Negative 


The following workflow describes factors involved in creating a black and white digital nega- 
tive from a positive color digital file. The file is first converted to grayscale, then inverted and 
a correction curve is applied to compensate for the forthcoming chemical printing process. 

The file is printed on a semi-opaque transparency material with an inkjet printer. This 
transparency (the digital negative) is given an additional green and yellow coloration 
that acts as a color filter and assists in contrast control during exposure of the chemical 
positive print. The light-sensitive material beneath the negative is exposed to the invis- 
ible UV to 400 nm of light and then processed as needed. 


The first group of considerations that determine consistency of the results includes the 
three factors discussed next. An alteration in any of these factors will change the result. 


_ 


The printer type used and its dyes (dissolved) or pigment (suspended solid) type. 

2. The printer software used to make prints, for example, the manufacturer’s or a third- 
party’s RIP (raster image processor) software. 

3. The type of material used in the printer to make a negative or positive. There are 

materials offering different degrees of opacity, which in turn alter final contrast, 

exposure time and surface acutance (perceived sharpness). 


The secondary set of considerations that will affect the consistency of contrast and tone is 
determined by the artist who makes the work, the chemistry used and the type of process 
used in conjunction with the digital transparency. Variables that can alter contrast include: 


The substrate chosen. 

The type of chemical processes used. 

The humidity and elevation. 

How the chemical material is exposed, that is, a UV exposure unit, the sun or other 
methods. 


Pe SN 


These factors, which range from small to substantial, are artist-specific workflows, for 
example, methodologies of making artwork developed by the artist. Successfully making 
a digital negative is rooted in understanding consistency and how both specific pro- 
cesses work together. 

Linearization refers to matching the initial image on the screen to the result of the 
artwork. Achieving linearization in practice involves many factors and considerations. 
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Additive color processes (light-based) do not translate equally to subtractive processes 
(pigment-based), for example, inkjet printers. The need for alteration and or tonal com- 
pensation is required to achieve as close to the same experience of the depth of tone 
between the two processes as the artist’s technology allows. On the computer, the creation 
of the digital negative offers an opportunity to compensate for these differences by altering 
density, color and contrast and will be output onto a printer using a type of ink or pigment. 

The second consideration is how the light-sensitive surface that the negative will be 
exposed to was made, which again will affect how much light-blocking pigment is required. 

Linearization between these two methods provides a basis for achieving more precise 
results through knowing and controlling the factors that are specific to your workflow. 


Base and Fog (B + Fog) 


The concept of base + fog refers directly to a physical substrate and its relationship to expo- 
sure time when determining acceptable exposure of the coated positive material to achieve 
the process’s maximum black, for example, the darkest tone rendered by the material. 


The base describes the time needed when exposing the light-sensitive material with no 
negative to achieve maximum black. 


Fog refers to a characteristic of the material used to make the digital negatives. No mate- 
rials are completely transparent and thus have some degree of inherent opacity. Achiev- 
ing a black through the fog that matches the base determines the appropriate exposure. 


Negative 
(light blocking) 


Maximum 


Fog Ink or Density 
100% 


90% 80% 10% 60% 50% 40% 30% 20% 10% 


Positive 
(ight absorption) 


Base Base+ Fog 


B+Fog Paper or Substrate 
Maximum Maximum (maximum white) 
Black Black 0% 
100% 


10% 20% 30% 40% 50% 60% 70% 80% 90% 


Figure 2.20 Negative/Positive and Base + Fogs Relationship 


Establishing White and Black Points 


The white point is the brightest point of the final positive artwork, whereas on a negative, 
the white point relates to the amount of ink on a medium that resists all the light at a 
specified exposure and typically consists of 100% black pigment. The blocking of light 
is called density. 


Note: Typically, no white ink is used in photo printing. 
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The black point is the darkest point of a resulting artwork through exposure to light or 
ink application. 


A digital negative’s black point relates to how it will be printed and is determined by 
the positive’s base + fog exposure time through the portions of the negative that 
contain 0% pigment. 


Note: One indication of overexposure of a positive is when the white point begins to have tone. 


A positive printed with an inkjet printer onto a semi-opaque substrate, for example, 
acetate, which is subsequently exposed onto a light-sensitive substrate, for example, 
cyanotype, will be then rendered in negative on that substrate. 


Correction Curve Option 


Curves are a digital density adjustment that is employed when making digital negatives. 
The curve adjustment is made through a linearization process where tones are adjusted 
as necessary between the preestablished white and black points. 

Curves for digital negatives are made by creating tonally delineated reference points, 
which are then printed onto acetate. These acetate proofs are then used with the intended 
positive process to measure the differences in tones numerically and compensate for them. 


Digital Negative Without Correction Digital Negative With a Correction 


Figure 2.21 Before and After Linearization 


Source: Image by Jarrett Esaw 


The relationship between these two differing sets of numerical points between the 
printed tones and the computer allows the artist to compensate for those tonal shifts by 
using curve adjustments in software to linearize the negative to the print. 


Note: Monitors need to be properly calibrated to achieve consistent results from screen to screen, 
and changes in ambient lighting in the artist’s studio environment introduce other variables 
that must be controlled. 


Artists also need to note the color spaces and file formats available in their cameras, phones and 
editing software, all of which affect results. 


192 Introduction to Radiant Energy 
Ink Output Option 


Spectrophotometry devices are tools that digitally read color swatches of tone made through 
a printing process. These tools are used to calibrate custom profiles based on direct 
reflective input from the printed material. 

Many practitioners also employ third-party software and many also incorporate the 
use of specialized ink formulations. Using specialized RIP software works similarly to 
the curve-based digital negative methodology except that the linearization process adds 
specific colors, types and amounts of ink onto the acetate. 


Conservation and Image Degradation 


Digital printed material is prone to tears, staining and dye fading. The image and the 
material it resides on is also sensitive to fluctuations in humidity. The degree of inkjet 
ink stability has been shown to vary depending on the printer, its inks and support mate- 
rial. Inkjet prints are prone to smudges and image loss from brief exposure to water 
and/or high levels of relative humidity. 

Digital files are prone to corruption and data loss. Solar electromagnetic storms can 
destroy data from devices and damage other types of infrastructure with little notice at 
any point in time. 


Note: A solar storm in 1859 brought down parts of the new US telegraphy system for some time 
and damaged some equipment. This is now known as the Carrington Event. A direct hit on 
the earth by such a storm today would do far more damage to all of society’s electronics, com- 
munications and power systems. 


Such storms are relatively rare, and the earth hasn't experienced another of that magnitude 
since, but that is partly due to not being in the path of every solar event, so the risk is not 
entirely negligible. 
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Making a Digital Negative/Postitive 


Learn the Desired 
Printing Process 
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(measuring the ink on the substrate) 


Application of Correction to the File 


f 


Print Final Correction on Desired Substrate 
for the Intended Process 


Figure 2.22 Flow Chart for Digital Negatives 


3. Introduction to Print Media 


Exercise caution in the handling of all photographic chemicals. Use of any such chemicals 
constitutes some risk, and some are poisonous. The publisher and author accept no respon- 
sibility for injury or loss arising from the procedures or materials described in this book 
whether used properly or improperly. The workplace should be well ventilated. Chemicals 
should be mixed only in the manner described. Avoid contact between the chemicals and 
eyes, skin, clothing and furniture. Do not eat or drink while using chemicals. Keep them 
away from pets and children. Wear protective eyewear and gloves if necessary. In short, be 
mindful of all safety procedures for yourself and others. 


Preserving representations of the world and our thoughts through the inventions of 
drawing, painting, writing, sculpting et al. (including in recent times, photography) 
extends us and our culture in time by creating a degree of continuity between past 
and present. This is a key distinction between humans and all other currently living 
creatures: We maintain a shareable physical (and increasingly digital) visual and seman- 
tic history that helps us know something of each other, our origins, and by extension 
empowers us in contemplating our futures. 

The timeline of hominids intentionally creating durable artifacts that communicate 
something about the thought process and concerns of their makers, that is, represent- 
ing experienced reality using materials external to our bodies, goes far back into our 
origins and includes not only our Neanderthal cousins but also our predecessors. 

The earliest objects recognized by archaeology as art, ancient figurines, date to around 
500,000 to 250,000 years old. They were likely crafted by either Homo erectus or Homo hei- 
delbergensis. The desire to create art thus goes back as far as toolmaking and symbolic com- 
munication and is as foundational to who we are as any other hallmark of consciousness. 

In terms of Homo sapiens and Neanderthals, we have found jewelry and other sym- 
bolic artifacts dating to 150,000+ years ago. We have found cave paintings by our Nean- 
derthal cousins that are at least 65,000 years old in what is now Spain, and 45,000+ year 
old Homo sapiens cave art in what is now Indonesia. Also, notably, cave paintings have 
been found in many locations across our ancient range, for example, as far away from 
Indonesia as France. Goddess figurines have been traced to more than 25,000 years ago. 
The urge to share our thoughts and aspirations and to record something of our realities 
is strong and widespread, and not only represents but does much to create culture. 

For creators in any time and place, the process of trying to manifest what we see, think 
and feel is never exactly or fully what is in our minds’ eyes and is limited by our materi- 
als, technologies, language, visual symbolic language, evolving senses of what is sacred 
and profane, state of preservation and more, and by the complexity of what creators are 
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trying to express. Similarly, we are limited on the receiving side in how fully we can grasp 
what is seen, read and touched upon in a work of art. 

Knowing as much of an artwork’s context and provenance as possible are keys to our 
best understanding of what is represented by any image, object or piece of writing, espe- 
cially those from other cultures and historical eras. 

It can be said that words don’t describe or represent states and concepts directly, 
rather they do their best to “surround them” so that something close to the writer’s or 
speaker’s intent can be gleaned by the listener or reader as filtered through what those 
words convey to them. Even people who know each other well often misunderstand 
each other. To this add words that describe things we have never experienced in places 
we have not been and beliefs in things we have not heard of, translated as best as pos- 
sible from dead languages not spoken anymore. All these things increase the amount of 
information entropy that we try to overcome. 

Clearly, knowing as much of an artwork’s context (via archaeological, anthropologi- 
cal, historical, sociological or psychological study), for example, determining what we 
can about its history, the lifestyle of its creator, the creator’s culture etc., enriches our 
understanding of these representations of experiences and feelings. 

Visual art and storytelling have also been created in many “languages,” each with 
their own conventions over the millennia, and between cultures today. Arguably, every 
visual artist creates his or her own “dialect” in the visuals they ultimately choose to share. 
Again, we never see what the artist saw, nor do we see it as the artist saw it. 

In both visual and semantic art, ambiguity is not only inevitable but is used inten- 
tionally perhaps as much or more than trying to convey a one-to-one representa- 
tion of what sparked the artists to express themselves, whether conveying mystery, 
spirituality, hidden meanings, emotions about the subject, symbolic takes, oblique 
references, visual and semantic puns and so forth. Sometimes this happens partly 
or wholly beneath the conscious level and creatives may not always be able to fully 
explicate their process. 

In these senses, not being exactly in the creator’s mind is not a hindrance, rather 
unknowability and mystery is at the core of creativity in artmaking and is a strength that 
allows us to find ways of transcending mundane reality as we strive to express things 
we cannot translate directly via writing, painting, drawing, image capture, manipulat- 
ing chemistry, designing algorithms etc., as we seek to stretch the bounds of our own 
perception and that of our audiences. It is also why the number of potential artworks is 
infinite, limited only by imagination. 

This helps explain why we experience a sense of profound emotion when experienc- 
ing art in person and in feeling a connection between the maker’s hand that shaped 
the materials and ourselves in the moment of participation. And when that art has been 
across many borders and millennia, our appreciation of it can intensify the feeling that 
all of us are part of something larger and more permanent than ourselves. 

The ability to communicate through representation or abstraction preserves some- 
thing of the makers’ identity, culture and emotion. When the efforts of individual artists 
coalesce, the work preserves the culture and the group’s collective identity through the 
artmaking process. 

Artmaking and communication through symbols and pictographs have been instru- 
mental in the evolution of writing. Early written languages, for example, the hieroglyphic 
alphabet of ancient Egypt was nearly entirely pictographic in its beginnings, but in time 
became more abstract and nuanced. The early writing system of cuneiform, which dates 
to 3100 BCE, in what is now Iraq, communicated by using wedge-shaped characters 
impressed on clay tablets. 
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Papermaking began in China around 105 cr. The first paper stocks were made from 
mulberry fibers or other types of cellulose. 

Historical records suggest block prints were made in China as early as the 3rd century CE on 
silk. They were produced from wood, clay or ceramic blocks, for example, where an inverse 
image of what was to be printed had been inscribed and then loaded with ink by a series of 
processes. The inked block is then set into a press. The press applies the ink onto the paper 
substrate. Early uses of this method were primarily to print copies of religious text. 

By 762 ce throughout Eastern Asia, commercially printed books of medicine, agricul- 
ture, calendars and auspicious charms had become available to a greater population. 

Block printing was an essential tool of replication of knowledge and artistic inspira- 
tion throughout China, Japan, Korea, India and then the world. 

The western intaglio printmaking family of techniques uses methods that generate 
continuous tonal gradations. Many different techniques were developed; however, all 
depended on making an incised depression of the intended image on a surface, creat- 
ing a sunken area that holds the ink. 

Generally, the depression is made from an acid etched plate made from copper, zinc 
or with water using a photopolymer plate. 

Building on the concepts discussed in Chapter 2, this chapter further explores why 
families of chemical processes are rooted in reduction reactions, halide crystallization, 
oxidation and capillary action, and why electromagnetism worked to advance the pho- 
tographic medium. 


Condensed Timeline: Early Western Experiments With 
Light-Sensitive Materials 


In 1727, German scientist Johann Heinrich Schulze produced shadowgraphs with silver 
nitrate and deduced that the compound changed colors when exposed to the sun. 

From the late 1790s to the early 1800s, Thomas Wedgwood used a camera obscura to 
make what he called “sun pictures” on pieces of leather coated with silver nitrate and in 
so doing became the first person to use a camera with the goal of creating an image on 
light-sensitive material, although the results were unstable and faded over time. 

In 1819, Sir John Herschel discovered hypo sulfate, that is, sodium thiosulfate, a chemical 
that reduces through clearing (removing) the unexposed silver leaving only the devel- 
oped metallic silver. 

In 1826, Nicéphore Niépce used a polished sheet of pewter coated with bitumen, to 
create a heliograph, which was the first relatively permanent image. 

In 1831, Herschel discovered that a particular platinum-salt in solution was sensitive to 
light and could reduce into a metallic state. 

In 1835, Henry Fox Talbot made sodium chloride paper negatives and soon thereafter 
began using Herschel’s fixer (sodium thiosulfate). 

In 1839, Mungo Ponton determined the light sensitivity of dichromate’s suspended in 
a colloidal dispersion, which is the basis for the gum dichromate process (the older term 
bichromate is inaccurate). 

In 1840, Sir John Herschel produced an extensive series of anthotype prints using the 
juices of fruits, vegetables and other organic materials. 

In 1842, Herschel made the first cyanotype prints using ferric ammonium citrate and 
potassium ferricyanide. 

The resulting timeline in this chapter is condensed into several distinct pathways of 
viable photographic methods that influenced the development of the entire medium 
both artistically and technologically. 
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The first set of photographic techniques involves the combination of ionic salts with the 
compound silver nitrate. This reaction type includes all silver-salt-based photographic 
processes, that is, wet plate, dry plate, salt, albumen, collodio and gelatin chloride. 


Herschel originally coined the term siderotype (from the Greek word sideros meaning 
iron) to refer to the second set of techniques that encompasses a class of iron-metal reac- 
tive photographic processes. They include the combinations of chemically reduced iron 
salts and light-sensitive metals that have been exposed to UV wavelengths of radiation. 
Light-sensitive or reducible metals discussed in this text include iron, silver, platinum 
and palladium. Typically, today these are called iron-based processes, for example, cyano- 
type, argyrotype, brown print, kallitype, platinotype, palladiotype, Ziatype and chrysotype. Less 
common iron-based processes include amphitype, aurotype, allotype among others, which 
combined, only account for a small portion of the many iron-reactive processes. 


The third set of methodologies covered is collectively referred to as hexavalent chromium- 
based processes. These can be described as reductions of chromium salts suspended in 
a colloidal dispersion that hardens through exposure to UV light. The areas that have 
received more exposure will remain thicker leaving a relief on the surface, whereas 
areas that received less will be thinner, for example, gum dichromate and carbon. 


Reactions 


A combination reaction is when two or more chemical reactants form a single product. For 
example, sodium combines with chlorine forming sodium chloride, or table salt. 

There are four major groups of combination reactions resulting in halogens and their 
anion salts: bromine (bromides), chlorine (chlorides), iodine (iodides) and fluorine (fluorides). All 
salts react with oxidizers and contribute to altering the spectral sensitivity of captured radiant 
energy when used with silver or other noble metals. 

Some examples of the types of anion salts used in the supplemental online videos are 
potassium bromide, potassium iodide, ammonium bromide, potassium chloride, sodium chloride, 
strontium chloride and ammonium iodide. 


A double displacement reaction is made when anions are switched. For example, in 1835 
Henry Fox Talbot coated paper with sodium chloride and silver nitrate and exposed the 
coated paper to light. 

The resulting displacement reaction can be schematized as follows: Consider the dou- 
ble displacement reaction of combining sodium chloride and silver nitrate. 

If sodium = A and chloride = B, and silver = C and nitrate = D, then sodium chloride 
(AB) + silver nitrate (CD) — (yields) sodium nitrate (AD) and silver chloride (CB). 

This can be represented as a general formula for any two chemical double displace- 
ment reactions: AB + CD — AD and CB. 
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Figure 3.1 Types of Chemical Reactions 


Source: Sansananorth. Types of a chemical reaction are the process that leads to the transformation of one set 
of substances to another. The education of chemistry theory, shutterstock.com 


Single Salt Combinations 


Silver-todide: Early practitioners used this highly reactive salt for calotype, wet plate collodion 
and gelatin dry plate formulas. The salt is blue sensitive, that is, it responds to wavelengths 
in the invisible UV to 420 nm range and generally produces a cooler coloration of ren- 
dered silver, for example, than silver bromo-iodide. 


Silver-bromide: This compound was adapted into many silver salt formulas to increase the 
spectral sensitivity of light-sensitive silver-iodide. Not until the 1870s did the wider use 
of silver-bromide combined with gelatin become the basis for all mass-produced films in 
the 20th and 21st centuries to date. This salt has an inherent spectral sensitivity range 
from invisible UV up to 490 nm and is orthochromatic. 


Commercial gelatin silver-bromide developing out papers have characteristics which 
are colder or more neutral gray in color than silver bromo-iodide. 


Historically, silver-bromide gelatin papers are characterized as brom or cold tone. Ton- 
img alters the color and archivability of a silver-based print. Toners are made with 
metal salts containing compounds including gold, platinum, palladium, selenium, 
iron and lead. The final metallic silver created in a commercial bromide print is 
not as easily tonable by other metals. 
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Silver chloride is the compound used in many of the printing out processes in this text, 
including salt print, albumen, collodio chloride and gelatin chloride. The salt has an 
inherent orthochromatic spectral sensitivity range from invisible UV up to 490 nm. 


The characteristics of silver-gelatin chloride papers are warmer in color and resulting 
tones can range from rich brown, red or even green/yellow in color. The silver is 
easily tonable by other metals, which alters the silvers color and archivability. Ton- 
ers are made with metal salts that contain compounds including gold, platinum, 
palladium, selenium, iron and lead. 


Silver-(D)-fluoride is a single salt not used in photography but which is used in dental 
applications with the goal of lessening the formation of cavities. 


Double Salt Combinations 


Silver chloro-bromide was first used in 20th-century gelatin films and papers. This dou- 
ble salt increases the longevity and stability of solid gelatin on a substrate. The remain- 
ing silver is more tonable than bromide papers and is considered a neutral tone paper. 
The material is tonable by other metals, which alters the silver’s color and archivability. 
Toners are made with metal salts that contain compounds including gold, platinum, pal- 
ladium, selenium, iron and lead. 


Silver-gelatin developing out papers are stable for global shipping and storage and 
typically contain this combination of salts. 


Silver bromo-iodide was used in 19th and 20th-century photographic process recipes 
and is still the basis for most commercially produced films and papers. This combination 
of salts and silver increases the spectral sensitivity and speed of the material compared 
to single salt formulas. 


Redox 


The chemical reactions referred to as reduction and oxidation are key to understanding 
all the photographic processes discussed in this text. Briefly, redox (for reduction—oxi- 
dation) refers to any chemical reaction between two substances in which one react- 
ing chemical (the reducing agent) gains electrons from the other and another loses 
electrons to the other (the oxidizing agent). The substance from which an electron or 
electrons has been removed is said to have been oxidized, while the other to which an 
electron or electrons has been added is considered to have been reduced. 

Oxygen is a powerful and common oxidation agent, and oxidation takes its name 
from oxygen. 


Here are two very common redox reactions involving oxygen: 


1. Rust (hydrated iron oxide) is the corroded end product of a slow form of oxidation 
of iron (requiring water to transport the electrons from the iron to the oxygen). 
2. Burning wood is a rapid form of oxidation of carbon whose end products are gases 
and ash. 
At the end of these reactions, the iron and carbon have been oxidized, while the 
oxygen in each example has been reduced. All types of corrosion are forms of oxidation. 


As a major component of the atmosphere, oxygen is active in processes that damage and 
degrade photos, negatives, photochemistry etc. via oxidation. 
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NH, oq) + H,0, —— NH; + OH, 


Figure 3.2 Transition of Ammonia Into Ammonium Hydroxide 


Source: Rktz. Formation of hydroxide ion, ionization of ammonia—NH,, basic solution, alkaline. Shutterstock.com 


The valence of an element refers to whether it has an excess or a shortage of electrons in 
relation to the number of protons in the element’s nucleus. Elements with a shortage of 
electrons are reactive with those that have an excess, while elements with the same number 
of electrons are nonreactive with either, unless they become zonzzed (loss or gain electrons). 

More generally, ionic compounds of elements are also reactive due to a net excess or 
shortage of electrons, so valence is a general measure of the combining power of chemi- 
cals (in the form of elements or compounds). In redox terms, all anions of chemicals 
seeking electrons (negative valence) are oxidizers while all cations of chemicals with excess 
electrons (positive valence) are reducers. 

For example, in terms of elements, oxygen is an oxidizer with a valence of -2. Sodium, 
a reducer, has a valence of +1. This can be written as O-2 and Na+1. 

For an example of the valence of compounds, ammonia (NH,), a gas at room tem- 
perature, has a valence of 0 and is chemically very stable and nonreactive, whereas the 
positively charged ion (cation) of ammonia that is, ammonium forms when ammonia 
is put into solution in water and gains a positive hydrogen atom, becoming NH, with a 
valence of +1 (meaning it is a reducer). 

Reactive ammonium (+1) forms compounds like highly alkaline (corrosive) ammo- 
nium hydroxide (pH 11.6). Ammonium hydroxide is dangerous to health and the envi- 
ronment, but with appropriate and careful handling, it is used for fuming photos in 
the gaseous ammonia vapor. Low concentrations of ammonium hydroxide (5-10%) are 
sold as household ammonia. Other chemical forms of ammonium include ammonium 
nitrate, ammonium sulfate etc. 


Transition, Noble and Base Metals 


Metals are foundational to understanding the properties of photosensitivity. The met- 
als important in photography can be put in context by considering their shared and 
differing chemical properties. Here we will briefly consider what is meant by metals in 
general, transitional metals, noble metals and base metals among others. 
Approximately three-fourths of all elements are considered metals. The most com- 
mon metals are iron, aluminum, calcium, sodium, potasstum and magnesium. 
Metals are defined as all elements sharing the following properties: 


1. Metals are electropositive, that is, when ionized, they form reactive positively charged 
cations that combine with negatively charged anions as discussed in the previous text. 
These redox reactions are at the heart of nearly all chemical photographic processes. 

2. Metals have relatively high electrical and heat conductivity and high light reflec- 
tance compared to other elements. 

3. Metals are generally more malleable and ductile than nonmetallic elements. 
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Note: Some of these properties depend on the conditions an element is in. For example, at certain pres- 
sures and temperatures, hydrogen (+1), which we normally experience as a gas, can be considered 
ametal, that ts, it is currently thought that the planet Jupiter may have a core of metallic hydrogen. 


The Periodic Table of Elements allows all known elements to be displayed in an organized 
fashion illustrating and summarizing several their properties (see Figure 3.3). The table 
is arranged first by atomic number. The table has rows, called periods, which generally 
have metals on the left and nonmetals on the right. 

Among the metallic elements, the transition metals are a family that sit in three rows in 
the center (the elements in yellow in rows 4, 5 and 6). These 24 elements are considered 
the main transition metals. 

Some transition metals that are of general interest to photographers are strong and 
hard, are good conductors and have high boiling and melting points. Gold, iron, chro- 
mium, silver and platinum are examples of these. 

However, several transition metals have very different properties, and some of these 
play their own roles in various chemical photographic processes, for example, mercury, 
lead, selenium, strontium and cadmium. What makes all of them transition metals is 
that they are elements that have shareable valence electrons in two of their electron shells 
(levels of electrons orbiting the atomic nucleus) instead of only one. 

Chemically, this means that all these metals can form compounds in two or more oxi- 
dation states; for example, gold can form gold chloride (I) with one gold and one chlorine 
atom (AuCl) and can also form chloroauric (III) acid, which has two gold and six chlo- 
rine atoms (Au,Cl,), that is, two different compounds with the same constituents in two 
different oxidation states. More generally, transition metals can form many compounds 
with different elements from one of their valence states or another, making them highly 
versatile and useful materials. 

Other metals also play a role in types of photography, for example, uranium (used in 
uranotypes), although it is not specifically considered a transition metal. 

Noble metals are a subfamily of the transition metals including silver, gold, platinum 
and palladium (which are also considered precious metals due to their relative scarcity 
and high prices). There is no single definition of a noble metal. By one strict defini- 
tion having to do with electron orbits, copper is considered a noble metal, but for pho- 
tographic purposes, noble metals are those that have high resistance to oxidation and 
corrosion, which excludes copper. By this definition, the platinum group metals rhodium, 
palladium and iridium (and others not used in photography) are also considered noble. 

Base metals are non-ferrous metals (non-iron, non-noble metallic elements and alloys 
of these metals that contain no iron) that are neither noble nor precious. Base met- 
als include transition metals such as nickel and copper and the non-transition metals 
aluminum, zinc, tin and lead. Of these examples, lead played an important role in 19th- 
century photography, where lead compounds were used with many silver processes with- 
out, unfortunately, general recognition of the toxicity of lead for many years. 


Base metals are generally more common, more easily extracted from the earth and less 
expensive than noble metals. They also oxidize more easily (although copper, with 
some noble properties, is somewhat of an exception, and while gold and silver are 
more efficient conductors than copper, copper is also an excellent, readily avail- 
able conductor making it the go-to choice in nearly all electrical wiring applica- 
tions based on cost and ubiquity for many decades). 


“Easily extracted” is a relative term, as copper was the metal humans first mastered using 
for innumerable practical applications. 
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Note: Limited, mostly ornamental applications of much rarer gold, platinum and silver also go 
back to the beginning of understanding metals. Being less easily reactive with other elements, 
these noble metals are often found in relatively pure forms, which made them easier to find 
and work with at the end of the less technologically sophisticated Neolithic (stone) age. 


The processes of metal working that began with copper and that have been refined and 
continually elaborated on ever since are mining (discovering and collecting metal-con- 
taining ores, nuggets, etc.), smelting and other methods of extraction (deriving pure or 
nearly pure metals from ores), alloying (combining different metals into useful metal 
compounds) and forging and casting (the techniques of shaping metal into products). 


Note: Many of these discoveries and elaborations in metals technology and science also hap- 
pened independently in somewhat analogous timelines in South America and elsewhere. 


Modern human societies would not exist without the innovations in utilizing and mass- 
producing metal products. And neither would photography in nearly any form that 
we know it. However, our continually growing extraction of natural materials from the 
earth at a now massive scale is also an issue. All mines pollute the water, air and the 
globe. Clean air, water and land are finite resources, and if overutilized industrially can 
lead to ecological breaking points. Again, as artists, we are citizens of the world and need 
to take care in how our activities affect the planet. 


Iron Compounds 


The transition metaliron is the most common element by weight on earth. Iron is neither 
a noble nor base metal, but it is today the most widely used of all metals, with hundreds 
of thousands of applications, including many in photography. 

There are three common photosensitive agents used in iron-based photographic pro- 
cesses. The first two compounds are the same ones used since their invention of their 
associated processes. The third compound introduced more recently has added another 
contemporary formulation to the available alternatives. 

All three are light-sensitive ferric compounds and decompose when exposed to the 
range of invisible UV to 480 nm. The decomposition alters the iron compound from 
Fe+3 to Fe+2, which releases carbon dioxide gas. The exposure produces a redox reac- 
tion when used with other metallic compounds to reduce those into their metallic states. 

The three compounds are derivatives of weak acids; for example, citric acid is a cit- 
rate, and oxalic acid is an oxalate (and two of the compounds are oxalates). 


Ferric ammonium citrate (Fe+3) is a light-sensitive compound whose colors range from 
green, to yellow, to brown, and finally red depending on the purity of the com- 
pound used. The wide range indicates the material’s instability where green indi- 
cates less oxidization of the Fe+3 compound than the brown or red. The green 
variety is the purest and most used form of the compound in photography. Fer- 
ric ammonium citrate green is used with the cyanotype (iron-iron) and both the 
argentotype and argyrotype, for example, brown print (iron-silver). 


Ferric oxalate (Fe+3) is a light-sensitive compound whose colors can range from bright 
green, to yellow to orange. Again, the wide range in the material’s color indicates 
instability. The greener variety has greater solubility in water and contains more 
oxalic acid. Therefore, the addition of oxalic acid into the solution while mixing 
will result in greater solubility. Ferric oxalate is used with the kallitype, (iron-silver), 
palladiotype (iron-palladium) and platinotype (iron-platinum). 
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Ferric ammonium oxalate (Fe+3) is a stabilized bright green crystalline light-sensitive 
compound. The compound was introduced through experimentation and appli- 
cation by Dr. Mike Ware in the late 20th century. The Ware cyanotype (iron-iron), 
Malde-Ware platinum and palladium (iron-platinum and/or palladium), and the 
chrysotype (iron-gold) all use this compound. 


Other Metal Compounds 


This section will consider the use of both noble metals and other types of metals used in 
chemical photography, for example, iron, uranium, mercury, lead, selentum and chromium. 

An example of a commonly used water-soluble metal compound is silver nitrate 
(AgNO,). Silver nitrate is made by adding nitric acid (HNO,) to elemental silver (Ag). 
The resulting compound is water soluble. 


Here are some examples of reductive (negatively charged) water soluble metals and 
oxidizing (positively charged) metals used in photography. 


Note: Elements or compounds carrying an electrical charge are reactive, and they will keep 
reacting until their charges have been neutralized by combining with others that are oppo- 
sitely charged. Negatively charged molecules then react with those with positive charges until 
all the remaining molecules have zero net charge and are stable. 

Positive charges (valences) are indicated with a + and number of excess electrons in the element or 
compounds positive ion (cation), for example, sodium (+1) and ammonium dichromate (+6). 


Negative charges (valences) are indicated with a- and the number of electrons the element or 
molecule’s negative ton (anion) is seeking to gain, for example, chlorine (-1), and silver 
nitrate (-1). 


Nonreactive elements or compounds (having neither a net negative or positive charge) are indi- 
cated with 0, for example, nitrogen (0) or palladium chloride (0). 


Silver 


Silver nitrate (-1) contains 63.5% silver, 8.25% nitrogen, 28.25% oxygen. This com- 
pound ended up underlying most of the chemical photography of the 19th and 
20th centuries. Silver nitrate is the metallic compound in calotype, wet plate, dry 
plate, salt, albumen, collodio chloride, gelatin silver, argentotype and kallitype processes. 


Silver sulfumate (-1) can be made and used with the contemporary iron-silver argyrotype 
process. This silver compound is acidic and is formulated to work with an iron salt. 


Tron 


Potassium ferricyanide (-4) is made from potassium ferro-cyanide, a yellow crystal made 
from animal wool or horn clippings. These yellow crystals are then passed through 
chlorine gas that converts the compound into /erri-cyanide. This compound is used 
in historical and contemporary cyanotype formulations, which are an iron-iron 
process. Additionally, it is also used as a bleaching (reducing) agent for all silver- 
based processes. 


Palladium 


To make sodium tetrachloropalladate (II) (+2), first palladium bullion is dissolved in aqua 
regia (1:3 nitric acid to hydrochloric acid), which precipitates into the compound 
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palladium chloride (0) as a brown powder. This insoluble neutral compound is fur- 
ther transformed with a reducing agent through a secondary process. 


The powder is weighed and mixed with distilled water. Heat is applied and the 
addition of sodium chloride is incorporated into the solution making the pal- 
ladium water soluble and converting it to the final product. 


Sodium tetrachloropalladate (I) is a dark brown water-soluble palladium powder 
used in allergy testing, in automobile catalytic converters to reduce pollution, 
in photographic iron-palladium printing and in the toning of most silver-based 
processes. 


Note: Silver printing processes are toned with this compound and produce brown tones. 


Platinum 


To make potassium tetrachloroplatinate (II) (+2), platinum bullion is dissolved in aqua 
regia (1:3 nitric acid to hydrochloric acid) precipitating into the compound plati- 
num (IV) chloride (+4), which is a dark brown and red powder. This compound is 
further reduced through a secondary process converting it into a platinum (II) 
chloride (a type of, or in this case potassium tetrachloroplatinate (II) (+2)). 

Potassium tetrachloroplatinate (II) (+2) is a dark red water-soluble platinum powder used 
in cancer treatments, in photographic iron-platinum printing and in toning many 
silver-based processes. 


Note: Silver printing processes are toned with this compound and produce deep black-brown tones. 


Gold 


Chloroauric (III) acid (+3) results from dissolving gold bullion in aqua regia (a solution of 
nitric to hydrochloric acid with a ratio of 1:3). This compound is used in the chryso- 
type, for example, an iron-gold process and as a toner for all silver-based processes. 


Chromium 


The valence state of hexavalent chromium is (+6) indicating it acts as a powerful oxidiz- 
ing agent. Chromates are frequently used in chrome electroplating processes to 
protect underlying metals from corrosion or improve paint adhesion. 


Potassium dichromate and ammonium dichromate are water-soluble chromium salts. 
Two photographic processes that use these salts are gum dichromate and carbon, and 
they are characterized by the type of colloidal suspension used (gelatin, or gum aca- 
cia). When these compounds are exposed to invisible UV to 480 nm of light, they 
degrade and harden these two hygroscopic materials. 


The visual difference between the solid forms of chromate and dichromate is that 
chromates are a bright yellow color, whereas dichromate’s are an orange to red 
color. Chromate and dichromate are (negatively charged) anions containing chro- 
mium and oxygen atoms. Therefore, they are oxyanions of chromium. 


The two chromium compounds also differ in solubility dependent upon the tempera- 
ture and acidification of the liquid; potassium dichromate liquid is fully saturated 
at around 13% w/v at a room temperature of (68 °F or 20-22 °C), and ammonium 
dichromate solution is fully saturated at/or around 27% w/v, at that same tem- 
perature. Generally, stock solutions of these chemicals are mixed at full saturation. 
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The different saturation levels of these two solutions mean they contain different 
amounts of chromium anions. The greater the amount of chromium, the faster 
the exposure and therefore produces greater contrast. 


Sizing 
Interior sizing refers to the sizing added by the paper makers during the manufacturing 


process, which limits the material’s ability to absorb liquids until use. Manufacturers 
have also been known to add gelatin, starches, calcium carbonate or barium sulfate. 


Exterior sizing refers to the practitioner altering the substrate so it may perform as 
expected with either analog or digital processes. Some examples of user-introduced siz- 
ing include pre-shrinking the absorbent substrates using hot water or acidifying the sub- 
strate in a weak acid solution. Additionally, the practitioner may apply starches, gelatin 
and/or salts, or coat the substrate with barium sulfate and gelatin. 


Barium sulfate (baryta) is a fine particulate, insoluble compound that will evenly dis- 
perse in a colloidal suspension with gelatin, and which is then applied to a sub- 
strate. In most instances, this material is applied to paper, creating a buffer to 
prevent polymers, gelatin, varnishes or other materials from seeping through the 
paper. Using barium adds significant weight and stiffness to the paper and affects 
the surface’s glossiness. 


Emulsifiers are used to create a barrier where photosensitive chemistry or digital pig- 
ments may rest upon or reside inside of a substrate. Natural emulsifiers may influ- 
ence color, contrast or viability of the substrate intended. 


Starches are used to size (pretreat) paper before adding light-sensitive material. For 
example, when added to a paper, the starch will fill in the small gaps of the mate- 
rial’s fibers to keep the light-sensitive material closer to the surface. The results will 
appear with more brilliance, clarity and tonal range. 


Typically, starches are derived from foods including corn, tapioca, arrowroot, 
wheat, rice and potato. 


Note: Starches used in the supplemental online video series include corn, tapioca and arrowroot. 


Starches can be used on their own or with other compounds, for example, salts 
added to them. Starches dissolve in heated water but, as in making gravy, care 
must be taken to avoid lumps. 


Gelatin is hydrolyzed collagen derived from animal bones and cartilage. This widely used 
material has both scientific and food applications. When gelatin is processed, con- 
taminants are refined out and the gelatin becomes neutral in its reactivity and pH. 


Gelatin’s hardness is measured in units called bloom. The lower the bloom number, 
the softer the gelatin. Photo grade gelatin is 240 blooms whereas food grade is 
generally 90. All gelatin requires pre-swelling with water before melting with heat. 
Once liquified, gelatin becomes a solution allowing other chemicals to be added. 

When gelatin is made into a solution and used with dry plate, gum dichromate, salt 
printing or gelatin chloride, it is vital to always maintain consistent heat. 

Gelatin can create a neutral barrier between the substrate and the photosensitive 
or transferable material applied on top. When adding light-sensitive materials 
into melted gelatin, the photosensitive reaction occurs inside the gelatin’s light- 
sensitive dispersion. 
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Albumins are a family of proteins. All albumins are soluble in water and are somewhat 
soluble in salt solutions. They all have the tendency to coagulate when in contact 
with heat. Egg whites, milk and blood serum, for example, are all known as serum 
albumins. 


Egg albumen consists of sterile proteins from egg whites. Historically, chicken eggs 
have been used for many types of art and photographic applications. Chicken, 
duck or ostrich eggs are good renewable sources of egg albumen. 

The egg white consists of different proteins and requires a vigorous amount of 
mixing and filtration to turn the gloopy raw material into a smooth yellow liq- 
uid. Albumen can be used as an emulsion on its own or emulsified with salts 
added. Excessive heat or hot liquid will cook the emulsion. 


Skim milk creates various types of usable emulsions made by either infusing the milk 
with bacteria or acidifying it with chemicals, which separates it into curds and 
whey, both of which are used in making types of cheese. The raw whey is a com- 
plex liquid containing different types of proteins that can be further separated. 


Caseins are a natural polymer made up of non-water-soluble proteins. Caseins are 
a family of proteins that make up 80% of cow’s milk. They become coagulated 
when precipitated from milk, that is, when the pH of raw whey is adjusted to pH 
4.6 at a constant temperature of 20 °C. 

Caseinates are casein compounds, for example, sodium caseinate is an electrically 
charged protein that allows the substance to be water soluble. 

Concentrated whey is the protein that remains soluble at pH 4.6 after removal of 
the insoluble caseins from the raw whey. The liquid is then treated to separate 
other compounds thereby concentrating the whey. The solution is usually dried 
further concentrating the water-soluble protein. 


Flexible collodion is a natural polymer that is viscous or syrupy in consistency. It is made 
by acidifying cotton with nitrates, which results in a highly flammable nitro-cellu- 
lose solid material, for example, gun cotton or pyroxylin. 

The cellulose material is then dissolved in ether and alcohol and has many different 
uses in the medical field and in the production of colloids used in nitrate films, 
photographic papers and processes. 


Note: Collodion is an extremely flammable substance. Use caution and proper lab equipment. 


Xanthan gum, a polysaccharide, is a natural thickening agent made from sugar fer 
mented by bacteria, which was developed by the US Department of Agriculture in 
the 1960s. This industrially produced thickening agent works in a similar manner 
to liquified starches. 

Agars, for example, agar agar, are mixtures of polysaccharides extracted from the cell 
walls of red algae with hot water. They were first discovered in Japan around the 
1650s. Agars, as with xanthan gum, are also used as stabilizers for emulsions and 
suspensions. Agar contains gelling agents and have similar characteristics to gelatin. 

Gum acacia is a vegetable that oozes from the stems and branches of acacia trees and 
is cultivated in many ways. The compound seeps from the tree and is harvested 
via the use of several specialized traditional tapping tools. The resulting sticky sub- 
stance dries, forming hard golden nodes that are picked by hand. This material 
has been harvested and used since at least 1000 BCE. 

The contemporary manufacturing and refining of gum acacia take the raw material 
through a series of steps resulting in a pure concentrated gum syrup. The concen- 
trate is further processed into an aerosol producing a white-water soluble powder. 
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Subtractive Primary Colors 


Additive Primary Colors — Subtractive Primary Colors 


Green Blue 


Figure 3.4 Additive and Subtractive Primary Colors 


Source: Alisovna, Yana, Color Mixing. Color Synthesis—Additive and Subtractive. Color models RGB and 
CMYK with three primary colors, three secondary colors and one tertiary color made from all three primary 
colors, shutterstock.com. 


Making prints with pigments, dyes etc., is based on subtractive primary colors, which 
describe how the human eye perceives reflected wavelengths of light (as opposed to how 
we perceive transmitted wavelengths of light as discussed in Chapter 2’s section on Additive 
Primary Colors). 

Color photographs printed on paper or another substrate with an inkjet or other printer 
use the colors cyan (C), magenta (M) and yellow (Y). Many inkjet printers add a black ink 
(K), gray or other inks to assist with optimal color representation on the printed material. 

When C, M, and Y pigments or dyes (with or without others added by the printer 
manufacturer) combine in equal measure, they render tones as black. In contrast, no 
printed pigment equates to the white paper base. Different amounts of each ink pro- 
duce all the shades representing the additive colors initially captured save pure white. 


Note: If a printer is printing on a non-white opaque surface, there will be no pure white tones in 
the print and lighter tones will be visibly influenced by the color of the surface being printed on. 


Contrast in photography is determined by comparisons that relate to tone or color. In 
monochromatic processes, contrast typically describes differences of tonality on a scale 
(gradient) between pure white and pure black. That gradient is separated into areas of 
tonality, which are named black point, shadow, midtone, highlight and white point. 

Images or impressions that contain predominantly white and dark tones and little 
or no middle tones are considered high contrast. Conversely, low contrast images contain 
some shadows, many midtones and some highlights and few of any black or white points. 


Introduction to Print Media 209 


Determining and understanding how contrast works is vital in mastering the photo- 
graphic processes in this text. Every process can render many variations of contrast, and 
no process is identical to another in its ability to produce a range of tones. 


Positives 


A positive image is defined as one that renders tones we see and perceive as reality. 
Positives exist in our vision, in the digital or analog viewfinder and in various types of 
printing processes. 

In a positive image: 


Black point is the darkest tone the material could become; for example, if the process 
used creates a gradient of blue color, the black point is defined as the darkest blue 
the material renders. 

Shadows are dark areas that retain detail. 

Midtones are neutral gray tones or colors. 

Highlights are the lightest areas that retain detail. 

White point is the lightest tone that does not retain detail. Generally, the white point is 
classified as the substrate’s color or tone. 


Exposure 


In photographic terms, exposure refers to the amount and quality of light acting upon 
a light-sensitive surface, for example, on a photosensitized silver-gelatin plate. Several fac- 
tors interact to determine the most appropriate exposures. Making test strips provides 
the artist a way to quickly determine desired exposure values through a process of semi- 
controlled trial and error. The exposure amount used to make artwork in this manner 
is the essence of how we as artists use this medium. Manipulating, altering and adjusting 
light allows us to determine what the result can be. 

A method to calculate exposure uses the length of time a light-sensitive material, 
whether a metallic chemical or a digital sensor, is exposed to light. The ISO is the stand- 
ardized rating of the materials or sensor’s speed or sensitivity to light. 


Darkroom enlargers are based on the same types of variables. The enlarger has a timer 
(exposure time), an aperture connected to a lens and prints on a light-sensitive 
material that also has an ISO. Exposure times with a darkroom enlarger also 
depend on the size of the enlargement made, which is a function of the distance 
between the light source and the light-sensitive material. Exposures can take tens 
of seconds to many tens of minutes. 


Contact printing with the sun or UV exposure unit is a method of printing that employs 
a contact printing frame. This device brings the negative into direct contact with 
another light-sensitive material, which is exposed to light for a length of time result- 
ing in a new positive copy. Exposures can take several minutes to several months. 

A contact printing device is made up of a deep frame, glass and a backing board. These 
three components are held together with pressure clips or bars that apply even pres- 
sure across the back of the frame. The pressure ensures the negative will not move 
when under pressure and in contact with the introduced light-sensitive substrate. 


Note: If using a glass negative, too much pressure from the back of the frame will break the 
negative and the glass frame. 
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The hinge is usually placed on the back of the frame. This allows access to the exposed 
print to assess exposure without moving the negative. 


Silver Printing Out Processes (POPs), Salt Albumen, Collodio and 
Gelatin Chloride 


This family of processes are all related through their use of silver chloride salts. However, 
each also has its own unique personality. The differences between them are determined 
by how they are applied to the substrate where the metallic printing out process occurs: 
For example, the silver chloride exposure is made either on the surface of the substrate 
as in salt and albumen printing, where the salting and silver solutions are applied sepa- 
rately. Or, the salt and silver may be combined within a colloidal dispersion, for example, 
collodio or gelatin chloride, where the exposure is made inside of the dispersion. 


Note: All processes containing the compound silver chloride are reactive to metallic toners, 
including gold, iron, platinum, palladium, mercury etc. 


Separate Solutions of Chloride and Silver 


The salt printing process typically uses a sized (treated) paper substrate. Sizing paper for 
salted printing generally uses starches, gelatin, caseinates and chloride salts to produce 
a matte finish surface. 

Applying the silver nitrate in this process is done by either floating the substrate on the 
surface of a tray of liquid silver nitrate or through hand application with a brush or glass rod. 

The albumen printing process can be characterized in terms of the pretreatment of the sub- 
strate with mixtures consisting of egg whites as the emulsifier. Some materials used in making 
the salt-albumen prints include citric acid, chloride salts, starches, barium sulfate (baryta) and 
glacial acetic acid. Albumen prints can have a range of surface textures from matte through 
glossy. Applying multiple layers of albumen thickens the surface and adds depth. 


Single Solution of Silver Chloride 


The collodio chloride printing process typically uses either a sized paper containing baryta 
or is applied onto an opaque substrate, that is, metal or glass. Other additives are typi- 
cally used with a cotton paper substrate to create a barrier between the surface and the 
colloidal dispersion of salt, silver, glycerin, alcohol and collodion. 


USP plain collodion is available in varying concentrations ranging from 4% to 10% 
weight to volume (w/v). The greater the percentage of collodion, the thicker the 
result will be. Typically, greater concentrations are used with this process to pro- 
duce a glossier surface. 


Warning: This material is highly flammable. 


Sizing in paper to create a barrier between the collodion polymers contains emulsi- 
fiers, that is, arrowroot, gelatin, barium sulfate (baryta) or casein. 

Collodio chloride print characteristics include a surface type ranging from glossy to 
semi-gloss. 


The gelatin chloride printing process also typically uses either a sized paper containing 
baryta or is applied onto an opaque substrate, that is, metal or glass. Other additives are 
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typically used with a cotton paper substrate to create a barrier between the surface and 
the colloidal dispersion of salt, silver, warm liquified gelatin and other compounds. 


Sizing paper to create a barrier for the gelatin can include emulsifiers such as starches, 
gelatin, barium sulfate (baryta) or casein. 

The formulation of the colloidal dispersion combines water, gelatin, salts, silver 
nitrate, citric acid and other compounds. The surfaces of gelatin chloride artworks 
range from glossy through semi-gloss to matte. 


Technological Advancements of Salt Printing 


The salted paper printing out process was first utilized in 1816 by Joseph Nicéphore 
Niépce. Niépce made a salt print negative by using a camera obscura and silver chloride 
coated paper. His negatives survived until 1860 but have since disappeared. 

In 1835, Henry Fox Talbot also made silver chloride paper printing out negatives 
using sodium chloride. 

In 1841, Talbot substituted potassium iodide for the sodium chloride. This created 
the calotype, a developed out paper negative process (see Chapter 2 section on Calotype). 

In 1847, gold toning was introduced to salt printing. This altered the familiar resulting 
brown color of silver chloride prints into shades of red, purple and blue, which were con- 
sidered more appealing. This toning also dramatically increased the prints’ archivability. 

The salt printing process’s commercial viability ended in the early 1860s when it was 
replaced by the albumen printing process. 


Technological Advancements of Albumen Printing 


Louis Blanquart-Evrard made the most significant contribution to the albumen pro- 
cess’s development in 1850. His method involved coating a substrate with an acidified 
solution of chloride salts and egg whites. Historically, this process produced a glossy 
pearlescent surface. 

In 1854, commercially coated albumen paper began to be produced in Germany and 
dominated the photographic print market until the late 1880s. 

In 1866, barium sulfate (baryta) was applied to paper. This material was used as a 
brightener and aqueous barrier for the albumen, collodio chloride and silver-salt-gelatin 
POP processes. 

Double albumen coating became popular in the 1870s, producing a thicker and gloss- 
ier surface. 

In 1895, a variant on the albumen process introduced starches, creating a matte sur- 
face. The technique is more forgiving than the traditional method allowing successful 
results with wider variances of inputs. This technological addition revitalized the com- 
mercial viability of the albumen process, which had declined in the 1880s after Maddox 
introduced the silver-gelatin chloride process. Matte albumen paper was manufactured 
into the 1920s. Small batch precoated albumen paper became reintroduced in the 1960s 
but ceased being produced in the 1990s. 


Technological Advancements of Collodio Chloride 


In 1853, Gaudin was the first to experiment with an integrated silver halide collodio- 
dispersion containing collodion, salt and silver. 
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In 1866, a mixture of gelatin and barium sulfate (baryta) was applied to paper before 
the application of the silver salt-collodion solution by Jean Laurent and José Martinez- 
Sanchez. The material they commercially produced was named leptographic paper. 

In 1867, Johann Baptist Obernetter developed the first commercially viable collodion 
chloride paper. He also introduced methods of burning photographs onto porcelain, 
glass and enamel. 

In 1884, further industrialization enabled machine coating of collodio chloride solu- 
tion onto a barium-treated paper substrate. 

In 1889, German manufacturers switched production from albumen into collodion, 
which dramatically increased the availability of machine-coated papers. 


Since this time, nearly all commercial photographic papers have been machine coated 
with a baryta layer then run through another machine to coat the collodio-dispersion. 


In 1893, matte surface collodion paper was introduced and repopularized the material 
as an alternative to gelatin chloride. 
The commercial viability of machine-produced collodion paper ended in the 1930s. 


Technological Advancements of Gelatin Chloride 


In 1871, R. L. Maddox invented the gelatin chloride printing-out process (POP), which 
was further expanded on and refined by other scientists. 


See Chapter 2 section on Dry Plate for more information on developing out processes using 
silver-gelatin dispersions. 


In 1874, the first commercial coating machines for silver-gelatin materials were used. 
In 1889, platinum salts were first used as a silver chloride toner. 
In 1890, uranium was introduced as a silver chloride toner. 
By the 1920s, commercially produced silver-gelatin developing out papers became 
and have remained the dominant and standardized photographic media. 
Gelatin printing out paper was commercially available up to the early 2000s. 


Sizing: Pretreatment of Absorbent Substrates 


Paper and textiles are frequently used in the photographic medium. Most of these 
absorbent materials contain sizing to boost the materials’ ability to repel liquids. Much 
of the paper used for photographic chemical work is acid free, that is, it has a neutral pH 
of 7 or slightly higher when saturated with water (higher pH values are acidic, lower pH 
values are alkaline). Acid-free paper has superior archivability. 


Baryta (barium sulfate) for paper sizing requires an emulsifier, which in most cases 
is gelatin. The emulsified baryta is then applied to the paper. Barium is a fine par- 
ticulate that fills in the small fibrous gaps on the paper’s surface. This material cre- 
ates a smooth surface, acting as a buffer that does not allow liquids such as gelatin, 
albumen or collodion to penetrate. The barrier ensures the liquids will not seep 
through to the paper’s opposite side. 


Note: The use of barium will add significant weight and stiffness to the paper and affect the 
surface’s potential glossiness. 
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Starch-treated papers are used in concert with salt, albumen, collodion or gelatin 
printing. Many different starches are used with recipes, which can include arrow- 
root, tapioca or corn. As with baryta, these create boundaries between the paper 
fibers and the light-sensitive application. 


Casein has characteristics similar to barium sulfate but is derived from a milk by-prod- 
uct. This compound can also be used with gelatin allowing the fine particulate to 
embed itself in between the fibers of the paper. This adds stiffness and sheen to 
the surface. 


Resins are sizing materials added to papers by the manufacturer or they can also be 
added after manufacturing. They are derived from a range of stocks including tree 
saps, shellacs and other water-repelling compounds. Creating a resin to be water- 
soluble requires a strong alkali like ammonium hydroxide. The now soluble resin 
soap can then be combined with a chloride salt and further emulsified with either 
gelatin or a starch. 


Note: The use of resin soap application methods to size paper became commercially phased 
out due to the lack of image permanence and fading over time. 


Chloride Salts 


Sodium chloride, that is, table salt, is used with salted paper albumen as a possible sizing 
additive and produces colorations of brown tones and renders in low contrast. 


Note: Nearly all table salt from US grocery stores is iodized, that is, it has been sprayed with 
potassium iodide (or sodium todide) for the purpose of adding iodine for health reasons. Art- 
ists are strongly advised to find a non-todized source to avoid unpredictable results from the 
addition of this second salt. 


Ammonium chloride is a reactive salt used in baking and batteries. This salt is used with 
salted paper, albumen and gelatin chloride methods. It produces colorations of brown- 
ish red tones and renders in medium contrast. 


Strontium, magnesium, cadmium and lithium chloride salts are used with collodion chloride 
due to their solubility in alcohol. They can produce colorations of green and red tones 
and renders in high contrast. 


Potassium chloride salt is used as a method of treatment for individuals with low levels of 
potassium. In photography, this salt is used in gelatin chloride recipes. It produces col- 
orations of red tones and renders in medium contrast. 


Note: Through further experimentation, any number of other recipes can be created or researched, 
and many alternatives capable of producing vastly different results can be tried. 
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Salt Printing Methodology 


Please note that this is a simple description of the process: 
(Please see the process flow chart and supplemental online video series.) 


Figure 3.5 Christian, Esquire, Salted Paper Print 1856-57 


Source: Khan, Ahmad Ali. Christian, Esquire. About 1856-1857. Salted paper print. 11.7 x 8.9 cm (45/8 x 31/2 
in.), The J. Paul Getty Museum, Los Angeles 
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A variety of ingredients, generally combined in various recipes, can be used in sizing 
for salt printing. The artist’s choices will determine final color and contrast. The use of 
very clean trays and pure substances will ensure more successful outcomes. 


Note: The materials and techniques listed next are used in the supplemental online video. 


Starches such as arrowroot can be liquified and heated to ensure emulsification. This 
emulsified starch acts as the base that is used as the binder for the salts and other 
ingredients. 


Gelatin is swollen and heated, which creates a binding liquid for the salts and other 
ingredients. 


Salt is used in the sizing process to embed chloride into the material before silver is 
applied, leading to a double displacement reaction (see Chapter 3 section on Reactions). 
The two types of salt typically used with this process are sodium chloride and ammo- 
nium chloride. The characteristics of the two differ substantially in color, exposure 
time and contrast. 


Ammonium chloride is the more contrasty of the two and results in a red coloration. 
The addition of sodium citrate also alters the final coloration. 


Application of Sizing Material 
The brush technique uses a brush to apply the salting solution onto the paper’s surface. 


Floating the paper on top of the salting solution allows even and consistent appli- 
cation over the entire absorbent substrate. The paper is folded into small paper 
“boats” allowing the paper to be salted onto one side of the substrate. The side 
that has the salting solution applied is labeled. 


Dredging multiple papers through a single heated bath containing the salting solu- 
tion offers the opportunity to produce more coated salted paper sheets in a single 
operation. Once the paper is dredged through the solution, it is then squeegeed to 
ensure a smooth application. 


Application of Silver 


Several different methods are used to apply silver nitrate, for example, using a brush, a 
glass rod, cotton balls, or floating the material on top of a tray of a robust solution of 
silver nitrate will all prepare the surface for exposure. Concentrations of silver nitrate in 
solution range from 8 to 14%. 


When brushing silver nitrate onto the salted paper’s surface, the more aggressive the 
application, the more the solution is pushed into the paper fibers allowing more 
silver to be rinsed out later. 


Floating the salted paper on top of a solution of silver nitrate allows even and consist- 
ent application over the entire absorbent substrate. The paper is folded into paper 
“boats” allowing the paper to be sensitized with silver on one side but not on the back. 


Note: Used solutions of silver from floating can be reused and maintained for years. The 
addition of kaolin clay to the silver sensitizing solution in a clear container combines 
with the organic compounds and precipitates them to the bottom of a clear container. 
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Once cleared, the solution can then be siphoned into a clean container with a hand 
siphon pump while taking care not to disturb the sediment at the bottom. The solution 
is then adjusted back to its specific gravity with the use of ahydrometer (See Chapter 2 
section on Wet Plate Collodion for silver maintenance techniques). 


When silver nitrate encounters salts such as sodium or ammonium chloride, it initi- 
ates a double displacement reaction forming silver chloride and ammonium or sodium 
nitrate. The result is the creation of the desired light-sensitive surface. 


Contrast can be adjusted chemically and alters the final color, tone and impression of the 
resulting artwork. 


Adding a small percentage of potassium or ammonium dichromate to the initial salt siz- 
ing solution increases contrast. 


Note: Altering contrast of the sized paper in this manner ts permanent. 
Warning: Dichromates (hexavalent chromium) are carcinogenic, extraordinarily toxic and 
profoundly dangerous to humans and the environment in general. 


Fuming the dry sensitized material in household ammonia will affect an image’s sen- 
sitivity, contrast and color. Fuming is done as follows: The salted and sensitized 
substrate is dried and placed inside a fuming box with the materials-coated side 
facing the ammonia saturated cotton balls and closed. 


The longer the material is fumed in ammonia, the more significant the increase of con- 
trast and color. Ammonia also decreases the overall time required for proper exposure. 


Warning: All hquid ammonia (ammonium hydroxide) is dangerous and must be used in a 
well-ventilated space. The gas can damage the lungs and mucous membranes. 


Length of exposure depends on the type of materials used in sizing, contrast adjustment 
or other alterations. Printing out processes (POPs) are characterized by the way the 
material reacts with light in creating the final resulting impression. 


The sensitized material begins to darken immediately upon contact with the invisible 
UV to the 480 nm range of wavelengths. Judging how long to expose the material 
is related to one’s aesthetic choice and desired outcome. 


The processing of this material in various liquid baths has the effect of altering the 
artwork’s original color, contrast and final look including in some nonoptimal ways. 
Many texts recommend compensating for this by making the exposure appear 
10-15% darker than what one would deem “perfect.” However, even after drying, 
the final print will never be the same as its original form. 


Processing baths for salt, albumen, collodio and gelatin chloride and how they are used 
are all similar. The technique is discussed at the end of the Silver POP section. 
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Please note that this is a simple description of the process: 
(See the process flow chart and supplemental online video series.) 


Figure 3.6 Making Mochi, Hand-Colored Albumen Print, 1870s 


Source: Suzuki, Shinichi. Making Mochi. About 1873-1883. Hand-colored albumen silver print. 12.7 x 17.1 cm 
(5 x 6 3/4 in.), The J. Paul Getty Museum, Los Angeles 


A variety of ingredients, generally combined in various recipes, can be used in szzing 
for albumen printing. The artist’s choices at the sizing stage will determine final color 
and contrast. The use of very clean trays and pure substances will ensure more success- 
ful outcomes. 


The materials listed next are used in the online video. 


The key differentiator between albumen printing and other silver processes is its use of 
egg whites in the sizing solution. The egg whites contain proteins, which, once separated 
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from their yolks, are a sterile emulsifier. Egg yolk contains all the non-sterile organic 
matter and is used for another purpose (e.g., to make flan or custards!). The number of 
eggs required is dependent upon the types of eggs used, for example, ostrich, duck or 
chicken and the amount of substrate one intends to coat. 


Note: Please source all eggs from humane and renewable resources. 


When separating the eggs, it is essential that the yolk does not break. The yolk will intro- 
duce contaminants into the sizing solution, which will in turn contaminate all the coated 
substrate with the liquid that encountered the yolk. 

The separated egg whites are then whipped with a hand or electric whisk until the 
foam bubbles can form peaks. This is necessary to break apart all the proteins in the 
whites to create a smooth emulsified liquid. 


Note: Whisking introduces air into the mixture. The mixed liquid requires time to rest (a few 
hours or more), and it is then filtered before incorporating the salt and other ingredients. 


Starches such as tapioca are mixed with distilled water and heated, creating an emulsion. 
This emulsion is used to incorporate the salts and citric acid. Once tempered (slowly 
heated), the starch emulsion is mixed with the whisked and filtered egg whites. The 
resulting sizing mixture when applied creates a matte surface (matte albumen). 


Salt is used in the sizing process to embed chloride into the material before silver 
is applied. The two types of salt typically used with this process are sodium chlo- 
ride and ammonium chloride. The characteristics of the two differ substantially in 
color and contrast. (Note: Use only non-iodized sodium chloride.) 


Ammonium chloride is the more contrasty of the two and results in a red coloration. 
The addition of sodium citrate also alters the final coloration. 


Ripening and Surface Types 


The mixture and application of the sizing material will determine the longevity of the 
sizing solution and type of surface generated, that is, glossy or matte. 


Matte albumen sizing solution does not require a ripening (aging) period. Addition- 
ally, the application of the sizing solution is more forgiving and produces more 
consistent results for the first-time user. 


Glossy albumen sizing solution requires two stages of aging. 


1. The eggs are whipped into peaks integrating air into the albumen mixture and 
allowed to rest from several hours up to many days. The air bubbles create a thick 
foam on the surface, which is filtered out with cheesecloth before further mixing. 

2. After adding the ingredients (salt, glacial acetic acid, a surfactant etc.), the now 
salted albumen solution requires time to fully integrate the chemicals into the 
egg proteins. A key characteristic of the salted albumen is that the longer the solu- 
tion sits, the better the ingredients will integrate themselves into those albumen 
proteins. Typical albumen ripening times can vary from a week to several years. 


Note: The salted albumen solution continues to improve over time, and the only shelf life 
is dependent upon the practitioner’s sense of smell. Mold can grow on the surface of 
salted albumen solution after substantial amounts of time. Further filtration of the 
liquid renders tt still useful. 
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Baryta (barium sulfate and gelatin) treated papers were introduced after the peak of the 
albumen process’s popularity in the 19th century. These treated papers are shown to be 
less critical of the floating method since the compound creates a surface barrier on the 
paper, thereby preventing any egg solution on the reverse of the paper to show through 
the entire surface. 


Floating the paper on top of the albumen salt solution creates an even and consistent 
application over the entire absorbent substrate. As with salt printing, the paper is also 
folded into small paper “boats” allowing the paper to be salted onto one side of the sub- 
strate. This method of coating albumen will produce a pearlescent semi-gloss surface. 


Multiple coats of albumen are achievable in a variety of ways via hardening of the dry 
albumen surface. Thickening of the surface will not occur unless the surface is 
adequately hardened. 


1. Dry aging the coated substrate over long periods of time was originally done in 
an attic or barn loft. After several months, the paper can then be floated on the 
salted albumen sizing solution again. 

2. Heat is applied to the paper’s dried albumen surface with either a dry mount 
press or iron. It is essential to protect the surface from burning by direct contact 
with the heating element. This is achieved by placing a mat board or thick paper 
between the sized paper and the heat source. Once pressed, the paper can then 
be floated on the surface of the albumen solution again, dried and coated again. 

3. The use of isopropyl alcohol will harden the eggs; however, the alcohol will 
leach (remove) the salt from the substrate’s surface. Mix the alcohol with the 
same ratio of salt used in the sizing to compensate for the leaching. 

Full submersion of the substrate into the alcohol is required for this step. 
Once submerged, the paper is removed, dried and floated on the sizing solu- 
tion again, dried and coated again. 


A considerable amount of surface gloss is achievable with multiple coats of the salted 
albumen. The practitioner should keep track of how many coats are made. If the 
practitioner does not end with floating the substrate on the salted egg solution, the 
process will not work correctly. 


Dredging multiple papers through a single heated bath containing the matte albumen 
solution is a simplified method to apply the liquid onto the paper. Once the papers are 
dredged through the solution and squeegeed, they are hung out to dry. In general, dredg- 
ing requires a double boiler to provide consistent heating of the bath. 


Application of Silver 


Several different techniques may be used to apply silver nitrate, for example, using a 
brush, a glass rod, cotton balls, or by floating the sized material in a tray containing a 
strong silver nitrate solution. All these methods will prepare the surface for exposure. 
Concentrations of silver nitrate in solution range from 8 to 14%. 


Contact with silver nitrate will further harden egg whites used in the sizing process. 
When brushing silver nitrate onto the albumen paper’s surface, more aggressive 
brushing risks greater deterioration of the glossy surface. Similarly, care needs to 
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be taken when brushing matte albumen papers to avoid the excessive removal of 
silver, which leads to lessened print density after the processing baths. 


Both types of albumen paper require more silver solution than unsized papers due to 
their absorbent properties; however, if using a brush, cotton ball, or glass rod for 
the application, care must be taken not to leave puddles on the substrate to avoid 
lessened print density. 


Floating the albumen paper on top of a solution of silver nitrate allows even and 
consistent application over the entire absorbent substrate. The paper is folded 
into paper “boats” allowing the paper to be sensitized with silver on one side but 
not on the back. 


Note: Also in the albumen process, used solutions of silver from floating can be reused and 
maintained for years. The addition of kaolin clay to the silver sensitizing solution in a 
clear container combines with the organic compounds and precipitates them to the bottom 
of a clear container. Once cleared, the solution can then be siphoned into a clean container 
with a hand siphon pump while taking care not to disturb the sediment at the bottom. 
The solution is then adjusted back to its specific gravity with the use of a hydrometer 
(see Chapter 2 section on Wet Plate Collodion for silver maintenance techniques). 


Also in the albumen process, when silver nitrate meets salts such as sodium or ammonium 
chloride, it initiates a double displacement reaction forming silver chloride and ammo- 
nium or sodium nitrate. The result is the creation of the desired light-sensitive surface. 

Contrast can be adjusted chemically and alters the final color, tone and impression of 
the resulting artwork. 


Adding a small percentage of potassium or ammonium dichromate to the initial albumen 
sizing solution increases contrast. 


Note: Altering contrast of the sized paper in this manner is permanent. 
Warning: Dichromates (hexavalent chromium) are carcinogenic, extraordinarily toxic and 
profoundly dangerous to humans and the environment in general. 


Fuming the dry sensitized material in household ammonia will affect an image’s sen- 
sitivity, contrast and color. Fuming is done as follows: The albumenized and silver 
sensitized substrate is dried and placed inside a fuming box with the materials- 
coated side facing the ammonia saturated cotton balls and closed. 


The longer the material is fumed in ammonia, the more significant the increase 
of contrast and color. Ammonia also decreases the overall time required for proper 
exposure. 


Warning: All liquid ammonia (ammonium hydroxide) is dangerous and must be used in a 
well-ventilated space. The gas can damage the lungs and mucous membranes. 


Length of exposure depends on the type of materials used in sizing, contrast adjustment 
or other alterations. Printing out processes (POPs) are characterized by the way the 
material reacts with light in creating the final resulting impression. 


The sensitized material begins to darken immediately upon contact with the invisible 
UV to the 480 nm range of wavelengths. Judging how long to expose the material 
is related to one’s aesthetic choice and desired outcome. 
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The processing of this material in various liquid baths has the effect of altering the 
artwork’s original color, contrast and final look including in some nonoptimal ways. 
Many texts recommend compensating for this by making the exposure appear 
10-15% darker than what one would deem “perfect.” However, even after drying, 
the final print will never be the same as its original form. 


Processing baths for salt, albumen, collodio and gelatin chloride and how they are used 
are all similar. The technique is discussed at the end of the Silver POP section. 


Collodio Chloride: Silver Chloride in an Organic Colloidal Dispersion 


Collodio chloride has characteristics that differentiate it from the preceding printing 
out processes, that is, salt and albumen. Salt and albumen printing separate the applica- 
tion of salt and silver, for example, the sizing and the salt are applied first, and the silver 
is applied after. In the collodio chloride process, the salt is separated from the sizing 
and is combined with the silver and collodion, initiating a double displacement reaction 
within the colloidal dispersion. 


Figure 3.7 Ferry and Barge on the River, Collodio Chloride Prints, 1880-1889 


Source: Filson, D. and Son, Ferry and barge on the river, and people at a dock next to a house, Ohio. 1880-1889. 
Collodion printing-out paper prints. 3 7/16 x 6 15/16 in. (8.7 x 17.6 cm). The Miriam and Ira D. Wal- 
lach Division of Art, Prints and Photographs: Photography Collection, The New York Public Library. New 
York Public Library Digital Collections. Accessed September 8, 2021. https://digitalcollections.nypl.org/ 
items/4ec3d310-963c-0135-76e9-4fcc95542del 


Stereo cards were first introduced in the mid-19th century and are still made today. The founda- 
tion of how they work in creating two-dimensional objects into three-dimensional spaces is applied 
im a similar manner with more contemporary VR technology. 


Considerations of Collodion 


1. Collodion is a natural polymer and is available in different concentrations. The col- 
lodion is capable of rendering surfaces from glossy to matte. 
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2. A polymer (in this case a collodion) is a structure held together with covalent bonds 
through combinations with chemical salts. The types of chloride salts typically used 
with this liquid include strontium, lithium, magnesium and calcium. 

3. Additional ingredients in the collodion mixture include ethanol, glycerin, ether and 
various acids that are needed to stabilize and allow ease of application of the solution. 

4. Without adequate sizing (pretreatment of paper), the collodion will bleed through 
the substrate to the other side changing the material’s opacity. Treating the absor- 
bent substrate creates a barrier between the surface of the paper and the polymer. 


The colloidal dispersion is mixed according to the practitioner’s recipe, and the 
order in which the ingredients are added is important to ensure an even distribu- 
tion of the salts and silver. Once the silver chloride solution is mixed, it is stored in 
an amber (non-actinic) glass bottle (the solution is blue sensitive) to ensure the mate- 
rial’s longevity. 


Note: Collodion is hydrophobic, and as such the formulas use other solutes as a substitute for water 
and only small amounts of water are used. 


Collodio Chloride Methodology 


The materials and methods next are demonstrated in the supplemental online video series. 

The clear syrupy collodion solution is poured into a glass amber bottle and mixed 
with alcohol, glycerin and a dissolved chloride salt. Once those ingredients are incorpo- 
rated, silver nitrate is added, turning the once clear solution into an opaquer milky one 
with hints of blue-gray indicating the presence of silver halides. The mixture requires 
ripening for at least 24 hours before use to remove any bubbles created during the mix- 
ing process and gives the chemicals time to homogenize. 


Sizing 
Several methods of creating a barrier for the collodion are as follows: 


1. The paper is treated with hot emulsified starches, then coated with hot and hard- 
ened gelatin. 

2. The paper is treated with barium sulfate and gelatin (baryta). A practitioner can make 
this type of material and apply it to the surface or purchase material precoated with it. 

3. Commercially manufactured unfogged darkroom developing out photo papers con- 
tain a baryta layer underneath a gelatin layer. This type of paper requires fixing, 
washing and flattening before use with collodio chloride. 

4. Some types of inkjet papers contain a baryta layer and can be used with the collodio 
chloride process. 


Application 


The application of the solution in this process requires a rigid support. In most cases 
where paper is used, it is affixed to a sheet of glass, metal or plastic. If paper is not used, 
the salted collodion can also be applied to glass metal or plastic directly. These two 
methods differ as follows: 


1. Anonrigid substrate (paper in this case) requires folding. The application requires 
folding the front of the paper’s surface edges up into a paper tray with a folded 
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pour spout on one corner. The tray is affixed to a rigid structure (plexiglass or glass 
sheet) with tape. While holding the support and tray, the solution is poured into 
the tray and tilted by the practitioner’s hand until the surface is coated and then 
drained off using the pour spout. If the substrate is thin, it may curl upon drying. 
Affixing the paper tray to the support material (e.g., plexiglass, glass or metal) by 
the edges will assist in keeping the material flat. 

2. Rigid substrates act as both substrate and rigid surface. Substrates require care and 
cleanliness before use. 


Note: The application is done in the same manner as discussed in Chapter 2’s section on Silver 
Halide: Wet Plate Collodion. 


Collodio chloride formulas use other solutes, for example, ethanol and/or ether, which 
evaporate relatively quickly reducing the time a substrate needs to dry. However, location, 
humidity and the type of substrate used alters the time needed for the material to dry. 


Length of exposure depends on the type of materials used in sizing, contrast adjustment 
or other alterations. Printing out processes (POPs) are characterized by the way the 
material reacts with light in creating the final resulting impression. 


The sensitized material begins to darken immediately upon contact with the invisible 
UV to the 480 nm range of wavelengths. Judging how long to expose the material 
is related to one’s aesthetic choice and desired outcome. 


The processing of this material in various liquid baths has the effect of altering the 
artwork’s original color, contrast and final look including in some nonoptimal ways. 
Many texts recommend compensating for this by making the exposure appear 
10-15% darker than what one would deem “perfect.” However, even after drying, 
the final print will never be the same as its original form. 


Processing baths for salt, albumen, collodio and gelatin chloride and how they are used 
are all similar and are discussed at the end of the Silver POP section. 


Gelatin Chloride: Silver Chloride in a Hydrolyzed Collagen Colloidal Dispersion 


Gelatin chloride has characteristics that differentiate it from the preceding print- 
ing out processes, that is, salt and albumen. Salt and albumen printing separate the 
application of salt and silver, for example, the sizing and the salt are applied first, and 
the silver is applied after. Gelatin and collodio chloride both separate the salt from 
the sizing and instead, combine it with silver, creating a light-sensitive solution with 
gelatin. The key difference between gelatin and collodion dispersions is that collo- 
dion, a polymer, is hydrophobic while gelatin, a collagen, by contrast, is hydrophilic and 
absorbs water. 


Hydrophilic collagen (gelatin) is derived from animal bones and cartilage. This widely 
used material has scientific and food applications. When gelatin is processed, con- 
taminants are refined out and the gelatin becomes neutral in its reactivity and pH. 
The gelled hardness of gelatin is determined by its bloom gram value (between 30 
and 300 bloom). They are determined by the material’s gelling time, temperature 
and viscosity. Photo-grade gelatin is approximately 240 bloom. 
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Figure 3.8 Pont Neuf, Gelatin Silver Chloride Print, 1923 


Source: Atget, Eugéne. Pont Neuf. 1923. Gelatin silver chloride printing-out paper print. 17.9 x 22.9 cm (7 1/16 
x 9 in.), The J. Paul Getty Museum, Los Angeles 


Consideration of Gelatin Chloride 


1. 


2: 


Gelled collagen (gelatin) is available in different hardnesses and is capable of ren- 
dering surfaces from glossy, semi-gloss, pearl, semi-matte to matte. 

Gelatin, when gelled (heated), initiates cross-linking reactions when other 
chemicals are added, that is, silver and salt, thereby generating covalent bonds. 
Silver-gelatin uses the same chloride salts that are used in salt and albumen 
printing. 

Using gelatin to form a colloidal dispersion requires equipment that allows the prac- 
titioner to achieve consistent results such as tools that regulate temperature, for 
example, a hot plate or electric kettle and devices for agitation, for example, spoons, 
glass stirring rods or magnetic stirrers. Also helpful are tools that provide a consistent 
method to control the rate at which silver nitrate is added into the gelatin liquid, for 
example, stopcock burettes, syringes or pipettes. 

The gelatin on the surface of the substrate requires time to cool, set and dry, taking 
more time than collodio chloride. 

Treating the absorbent substrate (sizing with starch or barium) is designed to create 
a barrier between the surface of the paper and the gelled collagen. No salts are used 
in the sizing solution. 
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Photo grade gelatin is swollen with distilled water for an hour. Over time, the grains of 
gelatin enlarge as they absorb the liquid. Once enlarged, the gelatin is melted with the 
application of consistent heat of 89.6 °F (32 °C), allowing the solid material to gel into 
a viscous liquid. Salts and other compounds are separately dissolved in distilled water of 
the same temperature and then added to the hot gelatin. 


Precipitation 


A warm solution of silver nitrate is then incorporated into the warm salted gelatin at a 
set agitation rate and temperature. Addition of the silver can be made either all at once, 
or over a set rate for a specified amount of time. The optional use of a stopcock burette 
allows the silver nitrate to drip at a set rate into the saline gelatin solution. This in turn 
allows time for greater crystal silver halide growth to occur increasing the material’s 
sensitivity to light. 

Once the salts and silver are integrated fully into the solution, the practitioner stops 
agitation and increases the temperature, which slowly starts the next stage, that is, ripen- 
ing. (Adding too much heat too fast will cause an unpredictable and unstable emulsion.) 

Adding silver nitrate initiates the reaction creating silver chlorides (halides), 
thereby changing the color and opacity of the gelatin solution from clear to a milky 
pale blue. 


Ripening 


Ripening allows additional time for crystal growth by increasing the temperature of the 
solution. The amount of time required for the ripening process ranges from zero min- 
utes up to 60 minutes. Ripening the liquid begins at a higher temperature; however, the 
solution cools gradually as ripening progresses. Over-ripening results in uncontrollable 
fogging (exposure) of the material 

Once the now milky gelatin solution drops below 104 °F (40 °C), it will begin to 
solidify. The material is then cooled further and stored in a refrigerator. 


Sizing 


Several methods of creating a barrier for the collodion are as follows: 


1. The paper is treated with hot emulsified starches, then coated with hot and hardened 
gelatin. 

2. The paper is treated with barium sulfate (baryta) and gelatin. A practitioner can 
make this type of material and apply it to the surface or purchase material pre- 
coated with it. 

3. Commercially manufactured darkroom developing out photo papers contain a bar- 
yta layer underneath a gelatin layer. This type of paper requires fixing, washing and 
flattening before use with gelatin chloride. 

4. Some types of inkjet papers contain a baryta layer and can be used with the gelatin 
chloride. 


Coating 


It is essential to have a dust-free space with a level surface where the silver-gelatin liquid 
can be applied to a substrate (paper or other types). Coating with a glass rod is a simple 
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method of applying the warm silver-gelatin liquid to a substrate without the use of a 
machine. Thickness of the gelatin coating can be controlled with the use of risers, for 
example, by applying layers of tape to the end of the glass rod to create a space between 
the substrate and the gelatin. When the solution is spread across the substrate, the coat- 
ing rod will pass over the material in a smooth even motion. 


Note: See the supplemental online video series for a demonstration of this technique. 


After coating, the gelatin will begin to firm up and should remain undisturbed until it 
has cooled and set. On an absorbent surface, the drying process will curl the substrate. 
Clamps and other means to create a rigid support structure for the paper assist in miti- 
gating curling while drying. 


Rigid substrates (glass or metal) act as both substrate and rigid surface. These types of 
substrates require special care and cleanliness before use. The mixture is poured in the 
same manner as the gelatin dry plate process. 


Length of exposure depends on the type of materials used in sizing, contrast adjustment 
or other alterations. Printing out processes (POPs) are characterized by the way the 
material reacts with light to create an impression. 


The sensitized material begins to darken immediately upon contact with UV light 
(invisible UV to 480 nm). Judging how long to expose the material is related to 
one’s aesthetic choice and the desired outcome. 


The processing of this material in various liquid baths has the effect of altering the 
artwork’s original color, contrast and final look including in some nonoptimal ways. 
Many texts recommend compensating for this by making the exposure appear 
10-15% darker than what one would deem “perfect.” However, even after drying, 
the final print will never be the same as its original form. 


In other words, if the artwork is not put through these manipulations, it may repre- 
sent the artist’s vision perfectly, but it will continue to oxidize (expose) until the 
image is black. The liquid baths prevent this but also change the image leaving the 
artist to choose an image that is ephemeral but represents his or her vision, or one 
that is not quite that vision, but which is relatively permanent. 


In some instances, the recipes for gelatin chloride alter the exposures by greater 
amounts than many other POP processes. This can require the image to appear 
40-60% darker than “perfect.” 


The final determination of the amount of exposure time required can only be made 
after the material is exposed, processed and dried. 


Processing Baths for Salt, Albumen, Collodio and Gelatin Chloride 


Salt, albumen, collodio and gelatin chloride processes have similarities in how they are 
dredged through various baths of other chemicals to make the print or exposure per- 
manent. All the POP processes appear similar in color and tone after exposure (purple 
to red). The object is to give enough extra exposure to compensate for the subsequent 
liquid solutions that will further alter the color and lighten the exposure. 
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1. A solution of salt and citric acid is first used to gently remove any excess or unex- 
posed silver halide from the material. 

2. Water is used next to remove any remaining salts from the material, leaving only 
unfixed silver chloride. 

3. Many metallic toners are designed to be used before fixing. For example, platinum 
toner will shift the colors to a deep neutral black. The longer the substrate is in the 
solution, the greater the toning effect will be. The final appearance of the result will 
not be completely revealed until the print is washed and dried. 

4. Some practitioners wash the substrate after toning and before fixing. 


Note: See toners next for options. 


5. Asolution of sodium thiosulfate is needed to convert silver salt into elemental, metal- 
lic silver; however, the concentration of fixer and length of fixing time required 
depend on the process and substrate used. When the print is placed in the fixer, it 
will dramatically lighten and alter in color to orange, green or brown. 


Note: The addition of chrome alum in many instances is required for gelatin chloride fix- 
ing baths. This compound will harden the gelatin, increasing its rigidity and preventing 
surface abrasions. 


6. Adilute solution of sodium sulfite combines a strong base (e.g., sodium hydroxide) and 
a weak acid (e.g., sulphureous acid), which act to neutralize acidity in the absorbent 
substrates. The solution has a pH of 8-10, which assists in the removal of sodium 
argento thiosulfates left in the substrate after fixing and aids in reducing the time 
needed for washing absorbent substrates. 

7. A final wash with running water is required to achieve longevity and archivability of 
the resulting artwork. 


Characteristics of Silver Chloride Toning 


Toning with metals can alter the resulting color and density of the image. Additionally, the 
use of chemical toners also provides enhanced protection against oxidation or sulfuring of 
the silver through either replacement or encasementin another metal. Untoned silver chloride 
prints are suited for toning before fixing as they still contain residual reactive material. 
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Figure 3.9 Toned Silver Chloride Salt Print Tests, a) top left: Revere Platinum paper gelatin and 
salt sized with sodium bicarbonate gold toner (unexpectedly bleached), b) top right: 
Handmade Twinrocker paper gelatin and salt sized and toned with Wynn White’s gold- 
thiocarbamide, c) middle left: Arches Platine paper with an inkjet color layer, sized 
and salted with casein, and untoned, d) middle right: Arches Platine paper sized with 
carrageenan and toned with gold-thiourea, e) bottom left: Arches Platine paper with 
Golden Permanent Violet Dark, sized and salted with casein, and untoned, bottom 
right: Canson Mi-tientes paper, gelatin and sized and toned with gold-iodide. 


Source: Buchman, Melitte, Toned Silver Chloride Salt Print Tests, 2021. Various sizes. New York, New York 


Noble Metal Toning Before Fixing 


These toners are considered direct toners, that is, toners that do not require bleaching 
and redevelopment (as used in the cyanotype process). 
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Gold toning was first introduced in the daguerreotype process by the French physicist Hip- 
polyte Fizeau in 1840. In 1847, the French physicist P. E. Mathieu developed the 
acidic gold toning formula. In the 1850s, the French daguerreotypist, Baron Louis- 
Adolphe Humbert de Molard dedicated time to the study of image permanence 
and formulated alkaline gold toners. 


Gold toning typically involves a solution of either alkaline or acidic compounds. That 
solution is poured into a tray. The gold chloride is separately mixed into a solution 
with distilled water. Small amounts of the gold liquid are added into the acid or 
alkaline solution. 


Note: The gold dissipates quickly in the solution and once a print is submerged, the toning 
action begins immediately even if it is not initially apparent to the practitioner. 


Gold toners include: 


Chloroauric (III) acid and ammonium thiocyanate (slightly acidic to acidic, pH. 
4.8-5.8). 

This toner produces delicate blue tones that begin to interact with the silver in the 
highlights first and then, over time, the toning effects will move into midtones 
and finally the shadows. Partially toned substrates can result in split tones where 
the color changes occur in some areas and not in others. 

Chloroauric (III) acid and sodium borate, for example, borax (quite alkaline with a pH 
9.13). 

This toner produces purple to red tones. The longer the substrate stays in the solu- 
tion, the redder the tones produced. 

Chloroauric (III) acid and Thiourea, for example, thiocarbamide (slightly acidic with 
a pH of 6). 

This toner produces purple to red tones. The longer the substrate stays in the solu- 
tion, the redder the tones produced. 


Platinum toner uses a solution of 15% potassium-chloroplatinate where a small amount is 
then added to a solution of citric or nitric acid. This is a very active silver chloride toner 
and yields neutral rich black tones. This obscure substance was not generally available 
until 1879. In 1886, J. Reynolds used this compound to tone silver-based prints. 


Palladium toneruses a solution of 15% sodium-tetrachloropalladate, where a small amount 
is then added to a solution of citric or nitric acid. This is a very active silver chloride 
toner and yields brown tones. 


Gold Fixer Toning 


Gold thiocyanate sulfate toner produces red tonalities and is the same mixture as the 
gold thiocyanate toner, but in this case the toning is performed in the fixing bath 
(sodium thiosulfate). 


In addition to the metals listed earlier, metallic toners can be made from salts of lead, 
mercury, copper, iron, selenium and uranium. 
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Note: Toning after fixing with gold, selenium or other compounds is possible; however, the 
approach, dilution and methods will differ based on the type of POP process used. Silver 
chloride is a compound that accepts toners easily. 


Warning: Many of these compounds are toxic or even lethal to humans and the environment. 
Follow all recommended precautions and only use these materials under proper conditions. 


Conservation and Image Degradation 


The silver on a salt print is formed on the topmost paper fibers and can be easily abraded. 
Paper deterioration may also be present in the form of foxing (the age-related deteriora- 
tion of paper), discoloration, stains, brittleness and tearing. Oxidative-reductive photo- 
lytic deterioration can also occur, causing loss of highlight detail, overall fading and a 
change of image hue. 


Both the chemical and physical properties of albumen cause stability problems in photo- 
graphic prints. Yellowing is the primary form of degradation found with albumen. The 
extent to which the print will yellow depends on relative humidity, the storage environ- 
ment and the age of the material. The chemical makeup of the binder (albumen) in 
combination with the silver image’s sensitivity to moisture makes the control of humidity 
essential for preservation. Oxidative-reductive deterioration gradually causes loss of silver 
density. Fading will start in the lightest areas of an image where there is less silver. 

Yellowing and staining can occur from prolonged exposure to light and contact with 
poor quality paper and board. Storage should be lignin free. 

Cracks occur due to the way the paper and albumen layer react to changes in relative 
humidity. When humidity rises, the albumen layer does not absorb as much water as the 
paper layer creating stress. Unmounted albumen prints in dry conditions also tend to 
curl, which can cause cracks in the albumen layer. 


Collodion is hydrophobic and if using an absorbent substrate, for example, paper, expands 
when in contact with moisture and shrinks when dry, not unlike a cotton garment being 
washed and dried. This causes stress under changing humidity conditions that cause the 
paper support to expand or contract. The surface is easily abraded. In some instances, 
silver mirroring occurs when ions of silver rise to the surface of the collodion and interact 
with pollution creating silver sulfide that mirrors the surface. Sulfides are used in some 
bleach-redevelopment toners, for example, iron or copper. 


The most common types of image deterioration of gelatin papers are caused by sulfating 
due to improper processing and oxidative-reducing. Oxidative deterioration includes 
overall fading, loss of highlight detail, yellowing of lighter image areas and silver mirror 
ing in shadow areas. Mirroring is affected by the amount of oxidation of the silver image 
and the conditions affecting the silver reduction on the printed surface. Mirroring fol- 
lows the path by which air and moisture have gained access to the silver image, slowly 
oxidizing from the outer edges toward the center. 
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Salt Printing Methodology 
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Figure 3.10 Flow Chart: Salt Printing 
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Albumen Printing Methodology 


i Substrate sl 
Apply Apply 
Glossy Albumen J Matte Albumen 
Vv 


Application 
of Silver 


Y y 


Float Brush Glass Rod 


Fuming 
(optional) 


Vv 


Exposure 


: 


Processing 


Baths 


Salt Water 


Water L—>| Toning 


7 


Vv Vv 
Sodium Gold Sodium 
Thiosulfate Thiosulfate (toner) 


Fixer Remover 


Vv Vv 


Perma-wash Sodium Sulfite 


J 


Final Washing 


| 


Finishing Options 
(optional) 


Wax Shellacs 


Figure 3.11 Flow Chart: Albumen Printing 
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Collodio Chloride Methodology 
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Figure 3.12 Flow Chart: Collodio Chloride 
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Gelatin Chloride Methodology 
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Figure 3.13 Flow Chart: Gelatin Chloride 


Iron-Iron: Cyanotype 


Sir John Herschel experimented with ferric salts, for example, ferric ammonium citrate 
green and ferric oxalate’s ability to reduce when exposed to UV radiation in combina- 
tion with other metallic compounds. At the time, ferric ammonium citrate green was 
used in tonics for the treatment of iron deficiencies. The early experimentation with 
these reactions determined the genesis of iron processes, for example, cyanotype, argen- 
totype, kallitype, platinotype, and palladiotype. 
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Herschel’s intentions for this invention were not for monetary gain; instead, he con- 
tinued his father’s scientific research in astronomy and spectroscopy. 


1. Ferric ammonium citrate (+3): When light-sensitive ferric compounds are exposed to 
UV radiation and become catalyzed by releasing an electron, they transform the 
iron (+3) ferric into an iron (+2) ferrous compound. 

2. Potassium ferricyanide (-4) is a soluble light-sensitive iron compound. 


Warning: Combining strong concentrated acids with the compound potassium ferricyanide 
will break the iron cyanide bond and release cyanide gas. This must be avoided in all 
circumstances. 


Genesis of the Cyanotype 


Herschel first experimented with coating a substrate with a robust solution of ferric 
ammonium citrate and allowing it to dry. In many instances, he was seeking a method 
to duplicate his writings and notes. For example, he tried placing a page of his writ- 
ing on top of the coated substrate and then exposed it to UV radiation. After a (long) 
(but unrecorded) time, he removed his notes covering the surface of the substrate, 
which revealed an impression of the notes on top of the substrate that had been created 
through redox reactions. 

Herschel coated the substrate in ferric ammonium citrate and then allowed it to dry. 
He next developed the coated and exposed substrate in a solution of potassium fer- 
ricyanide, thereby creating the insoluble pigment Prussian Blue (ferrous ferrocyanide). 
The Prussian Blue was subsequently washed away from the paper’s fibers within min- 
utes through the residual action of the developer interacting with the surface. He then 
placed the print in a solution of water further rinsing away more Prussian Blue. This 
resulted in an image with inadequate depth. 

Eventually, he combined the two solutions together in various ratios until he achieved 
a relatively optimal result. The alteration in technique offered a greater chance for the 
pigment (Prussian Blue) to remain inside the paper fibers. 


Note: Even with this method, when the solution does not adequately settle into the paper fibers, 
the pigment will wash out. 


His early efforts took place over several years, and the invention of the cyanotype process 
by Herschel is dated to 1842. 

Herschel’s intended use of the process was as a method of creating inexpensive 
reproductions of notes and various kinds of photographic work, for example, scientific 
documentation. However, the process also always had clear potential for artistic expres- 
sion. The name of the process comes from the Greek word cyan, meaning deep blue 
impression. 

The first edition of the first book illustrated with photographic images, and the first 
photography book by a woman, was a folio of cyanotype images made by Anna Atkins. 
Herschel and William Henry Fox Talbot were personal friends and colleagues, and 
Atkins had a keen interest in their research. 

Atkins was active in botanical studies. She was elected to the London Botanical Society 
in 1839. Learning from Herschel, Atkins had made an extensive number of cyanotype 
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photograms of local algae. The first volume of Photographs of British Algae: Cyanotype 
Impressions with handwritten text, was privately published as a limited edition in 1843. 
There were two further editions. 

Through continued technological advancement by Herschel and in time, others, the 
demand for inexpensive and mass-produced drawings grew rapidly in the industrialized 
world. Pre-coated cyanotype paper began to be mass produced in the 1870s around the 
time of Herschel’s death. 

In 1876, the first commercial blueprint machine was introduced. (The use of varia- 
tions on the cyanotype process gave the world the term “blueprint,” which is still synony- 
mous with architectural plans.) 

From the late 1870s to the 1950s, several evolving iron-printing processes were primarily 
used in creating reproductions of architectural drawings, maps and mechanical drawings. 

In 1995, Dr. Mike Ware first introduced the chemical substitution of ferric ammonium 
oxalate (+3) instead of the more traditional ferric ammonium citrate green (+3), which pro- 
duces a more soluble /ferric-cyano-dye. His formulation increases the permanence of the 
Jerro-cyano-complex due to its ability to better embed into the fibers of natural materials 
producing a greater tonal range. 

In 2019, Dr. Ware introduced a further distillation of the cyanotype process, the simple cyano- 
type, by using the compounds citric acid, ferric nitrate, ammonia, and potassium ferricyanide. 


Introduction to Print Media 237 
Cyanotype Methodologies 


Please note that this is a simple description of the process: 


Rinc2aree lelifo deg - 


Figure 3.14 Punctaria latifolia, Cyanotype, 1846-47 


Source: Atkins, Anna. Punctaria latifolia. 1846-1847. Cyanotype. 26.4 x 21.3 cm (10 3/8 x 8 3/8 in.), The J. Paul 
Getty Museum, Los Angeles 
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(See the process flow chart and supplemental online video series.) 
The color of cyanotypes includes shades from a light cyan, to blue to deep purple. 


The use of toners with this material will alter the expressed color into shades of reds, 
greens, purples, blacks and brown tones. 


Characteristics of Traditional Cyanotype Sensitizing Solutions 


1. 


The compound ferric ammonium citrate (FAC) comes in a variety of colors includ- 
ing green, yellow and brown. Green is the preferred compound for the traditional 
cyanotype process. It is yellow-green in color in its dry form and deep green in an 
aqueous solution. Over time, mold will form on the surface of the solution. 

When dry, potassium ferricyanide is a bright red crystalline salt; however, in an aque- 
ous solution, it will alter in color to a bright yellow indicating the breaking of the 
potassium bond. 

Mixing the two solutions together in equal proportions creates a slow, high contrast, 
sensitizing solution that can be applied to almost any natural substrate. 

The combined solution is very sensitive to heat and will burn if heat is used to 
dry the substrate. If the material is overheated, those areas will be rinsed out after 
exposure. 

Humidity and moisture are factors with all chemical printing techniques and may 
influence clarity and the chemicals’ ability to stay on the material’s surface. Best prac- 
tices for all absorbent substrates call for a relative humidity of approximately 60%. 
When the two compounds are exposed to UV radiation, they form ferrous ferrocya- 
nide (Prussian Blue). This insoluble compound is prone to being easily rinsed out of 
the material. 


Characteristics of Ware Cyanotype Sensitizing Solution 


1, 


Mike Ware substituted ferric ammonium oxalate (FAO) for FAC. FAO is a bright green 
crystalline substance with the same oxidation rate as FAC, and it requires hot water 
to mix into solution. 

When dry, potassium ferricyanide is a bright red crystalline salt, however, in an aque- 
ous solution, it will alter in color to a bright yellow indicating breaking of the potas- 
sium bond. This compound also requires hot water to mix into solution that is then 
combined with the FAO solution. 

Potassium dichromate can be introduced to the solution, which results in an increase 
in contrast of the final prints. 

The two warm mixtures are combined and cooled in a non-actinic space. The cool- 
ing process separates the compounds through crystallization. The crystals are the 
compound potassium iron oxalate and require removal with a filter. The remaining 
green liquid is a concentrated Ware cyanotype solution. 

The solution can be diluted substantially and will result in faster exposure times and 
substantially lighter shades of cyan-blue tones. 

Ware cyanotype solution will last for many years and will not mold; however, addi- 
tional sizing may be required for some absorbent substrates. 

Ware solution produces a low contrast result. Additionally, the coated substrate has 
a considerably faster speed compared to the traditional method. 

Again, humidity and moisture are factors with all chemical printing techniques and 
may influence clarity and the chemicals’ ability to stay on the material’s surface. 
Best practices for all absorbent substrates call for a relative humidity of approxi- 
mately 60%. 
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9. In some cases, it may be necessary to pre-acidifying paper by placing it into a weak 
citric acid solution. Another alternative would be to add a small amount directly into 
the sensitizer solution. In both cases, these procedures can produce better results. 


Application 


The application of the cyanotype solution onto a paper substrate can be done in several ways. 


1. When brushing the solution onto the surface, the more aggressive the application, 
the more the solution is forced into the paper fibers causing the photosensitive dye 
to be rinsed out. The use of an effective soluble surfactant (e.g., Tween 20) diluted to 
20% will break the surface tension of the aqueous solution, thus providing a smoother 
application of the light sensitive liquid. The edges are painterly and expressive. 

2. The application of the solution on a flat substrate may also be applied with a glass 
rod (puddle pusher). The glass rod has a handle that can be grasped by the artist’s 
hand. The liquid is poured in front of the rod and the rod is pulled toward the artist 
ensuring smooth and even application of the liquid with crisp edges. 


Note: Please see the online video tutorial for a demonstration of this technique. 


Exposure 


Optimal length of exposure depends on the type of materials used, types of sizing added, 
contrast adjustments and/or other alterations. 


The yellow-green sensitized material will darken when exposed to radiant energy 
in the actinic spectrum. The changing colors also reveal how the tonal structures 
appear. The indicator’s color can act as a guide to reveal how long to expose the 
material. 


Note: Some formulations will produce slight alterations from the following list. Use this infor- 
mation as a general guide. The list is arranged in order from shortest to longest exposure. 


Yellow-green (whites). 

Green-blue (highlights). 

Blue (midtones). 

Dark blue-gray (shadows). 
Gray-light gray blue (darkest tones). 


OD Rs OS oho 


Judging how long to expose the material is related to aesthetic choice and desired 
outcome. 


The processing of this material in various liquid baths has the effect of altering the 
artwork’s original color, contrast and final look including in some nonoptimal ways. 


Many texts recommend compensating for this by making the exposure for the dry- 
down of a print; however, the result will never appear as it did in its original form. 


Processing Setup 


After exposure, the resulting image will typically appear solarized, that is, the darker 
tones will appear lighter than light tones. 
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Water is the only liquid required for processing cyanotypes; however, other com- 
pounds can be used to alter the cyanotype’s depth or color. 


1. Agentle bath of running water is used to rinse off any unexposed water-soluble iron 
salts. The green-yellow color on the print will wash away leaving only the Prussian 
Blue dye behind. This photosensitive pigment will continue to oxidizeand darken by 
exposure to oxygen. 

2. A tray of water containing a weak solution of hydrogen peroxide (H,O,) will instantane- 
ously oxidize all Prussian Blue pigment, thereby adding richness and depth to the 
blue coloration. 

3. A tray of water containing a weak solution of acid, for example, citric acid or lemon 
juice, will lower the pH resulting in a lightening of the blue pigment, thereby giving 
the impression of a reduction in contrast. 

4. Awash tray with gentle running water is needed to rinse off any remaining hydrogen 
peroxide or citric acid solutions. 


Toning 


Many practitioners in the 19th century found the Prussian Blue color difficult to visu- 
ally digest so formulations were made to alter or change the coloration iron pigment. 
Cyanotype toners are generally formulated in two parts, the reducing agent (e.g., bleaching 
agent) and the redevelopment component. Most practitioners prefer to wait several days 
before toning as this tends to ensure the best results. 


Note: Cyanotype prints are usually exposed darker than perfect to compensate for the bleaching 
effect of this redox step. 


Reducing Agents 


The redox of the Prussian Blue will happen immediately, and the cyanotype impres- 
sion will begin to change in color from purple, to yellow and then to only a barely 
noticeable impression of the image. The type of compound used and how long the 
substrate is submerged in the solution will directly affect the intensity and resulting 
color of the artwork. 


Ammonium hydroxide generally produces brown colors. 


Sodium carbonate (washing soda) can produce the widest variety of color outcomes 
with different types of redevelopment agents. 


Redeveloping Agents 


The redevelopment compounds come from different types of soluble tannins found 
in tree bark, green tea, black tea, wine and coffee. The liquid tannins are applied 
to the substrate by submersion in a tray. Through agitation, the tannins affix them- 
selves where the Prussian Blue had been bleached, thereby changing the resulting 
color of the impression. 


Tannic Acid Types 


Teas can contain a variety of types of tannins capable of producing a vast array of 
colors from brown, purple, blue and red. Various kinds of tea besides black, green, 
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white, oolong, etc. produced by Camellia (“tea”) shrubs and trees have tannins, 
including dandelion, hibiscus, clove, turmeric, rose hip and slippery elm. 


Coffee, either instant or fresh ground, can produce tones ranging from navy blue, 
slate, gray and brown. 


Red wine contains tannins that produce red, purple, eggplant and brown tones. 


Combination Printing Possibilities 


When layering processes, correct registration of the negative or light-blocking material is essential. 
Some of the following techniques are demonstrated in the supplemental online video series. 


Note: See Hexavalent Chromium, Registration in this chapter for additionalinformation. 


Inkjet combination printing is a layering option where one may decide to add inkjet or 
digital printing on top of or underneath the cyanotype layer. 


Transfer methods that require either solvents or acetate can be completed underneath or 
on top of the cyanotype layer. 


Tron-silver processes can be used in combination with cyanotypes to create a print contain- 
ing tones of both browns/blacks and blue split tones. These two processes are incom- 
patible with each other if the silver is applied first. When the cyanotype is made first, 
the stable ferric dye will not negatively interact with the iron-silver process. 


Note: Specifically, potassium ferricyanide bleaches metallic silver. That is, if the iron-silver 
process is made first, the cyanide will reduce the silver tones. 


Iron-platinum/palladium processes can be applied either underneath or on top of this 
layer. 


Gum dichromate can be applied either underneath or on top of the cyanotype layer. 


The blue color resulting from a cyanotype can provide a cyan layer for tricolor gum 
prints (CMY). 


Conservation and Image Degradation 


Any cyanotype formulation is prone to tears, fading, alkaline sensitivity and biological 
attack. 

Fading is the main concern for cyanotype prints if the material is left in direct or 
intense sunlight. Additionally, it has been suggested that these prints will fade if they 
are stored in an alkaline environment that will cause the images to turn yellow or brown 
before eventually fading away. 
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Cyanotype Methodologies 


Substrate 


¥ y 


Traditional Cyanotype Sensitizing Ware Cyanotype 
Solutions, Using Both Sensitizing Solution, 
Potassium Ferricyanide: Part A and Using a Single Chemical Solution Derived 
Ferric Ammonium Citrate Green: Part B From Two Separate Solutions 
I 
Application 


ea =a 


Glass Rod 


Vv 
Exposed 
Vv 
Processing 
Setups 
Water Water and Citric Toning, Using a 
Water and Hydrogen Acid (contrast Reducing Agent in Final 

Peroxide reducer) Combination With Washing 
(oxidizer) Redeveloping Agent 


Figure 3.15 Flow Chart: Cyanotype 


Iron-Platinum, Palladium: The Platino, Palladio and Associated Types 


The discovery and use of platinum and palladium salts came about through scientific 
experimentation. This led to a pathway for the implementation of platinum and pal- 
ladium metal salts in photography. William Willis filed three patents for the platinotype 
between 1873 and 1880 and in 1889. He spent decades refining the method until it 
became commercially viable. 

Willis incorporated the Platinotype Company in 1879. The company ceased operation 
in 1937, and many historians suggest the fall in availability of platinotype paper was due 
to the First and Second World War efforts requiring large amounts of these noble metals 
and their unique catalyzation properties for military applications. 

Platinum and palladium allow the creation of the most stable and archival prints avail- 
able with the greatest latitude of tone and color. 


Genesis of the Platinotype and Palladiotype 


Platinum metal was mined and smelted in pre-Columbian cultures in Colombia and 
Ecuador (likely from 600 BCE to around 200 CE) and were used as embellishments in 
jewelry and other objects. Concentrations of platinum metals are extremely rare and 
only make up 0.005 parts per million of the earth’s crust. It was not until 1735 when 
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western scientists became aware of the metal. Palladium, while still rare, is much more 
prevalent and makes up 0.015 ppm of the earth’s crust. 

Throughout the 1850s, palladium was mentioned for its use as a toner with other pro- 
cesses, for example, iron, silver and uranium. 

In the late 1850s, C. J. Burnett of Edinburgh’s notes indicated he had successfully 
made and exhibited palladium prints. 

The first mention of making a print with platinum was in 1873 by William Willis and 
resulted in his first patent. 

In 1874, photographic journals gave mention of using palladium as an alternative to 
platinum. However, the cost of the material at that time was more expensive than plati- 
num and it was not widely used. 

Willis continued to experiment with the pure platinum process, and in his initial 
method, he used additives in the sensitizing solutions, including silver and lead nitrate. 
Willis also added platinum to a hot potassium oxalate developing agent, calling the pro- 
cess hot bath platinum, and the clearing baths contained various chloride salts, oxalic acid 
and sodium thiosulfate. 

In 1878, Willis made many changes to his formulation. One simplification was remov- 
ing the use of silver nitrate, which thereby removed the need for sodium thiosulfate. 

In 1882, Joseph Pizzighelli and Arthur von Htbel made two further adaptations 
improving their results. The first was replacing lead with potassium chlorate as a con- 
trast agent, and the second was determining that there was no need to add potassium 
tetrachloroplatinate to the developer. 

In 1887, Pizzighelli and von Hibel introduced potassium oxalate (a developing agent) 
into the sensitizer solution. This alters the characteristics of the solution, thereby remov- 
ing the need for a developer. When the coated paper is exposed to light, it prints out, 
that is, changing the method into a printing out process (POP). 

In 1889, William Abney speculated on the use of potassium dichromate (+6) as a contrast 
agent that is added to the sensitizing solution and that replaces potassium chlorate. 

In 1892, Willis formulated the traditional platinotype process that is still used today. 

By 1916, Willis had formally introduced the palladiotype. 

In 1986, Pradip Malde and Dr. Mike Ware formulated a stable platinum and palla- 
dium method of POP. 

In 1996, Richard Sullivan formulated the POP palladium process called the Ziatype. 

Genesis of the various process names and their meanings derive from the specific 
ratios between the two metals. A platinotype is a formulation of the sensitizer that 
contains all platinum and no palladium. The palladiotype is a formulation of the sen- 
sitizer that contains all palladium. These metals can be blended and depending on 
their ratios, the names change. For example, a platino-palladiotype contains more plat- 
inum and less palladium, and a palladio-platinotype contains more palladium and less 
platinum. 

The specificity and control over contrast, tone and color is achieved through an array 
of options; for example, time, temperature, humidity and chemical formulation are all 
relevant variables. These give artists the ability to change the warmth, richness, detail, 
contrast and coolness of the resulting impression. 


Characteristics of Platinum and Palladium Processes 


1. All formulations of this methodology (POP or DOP) require an iron compound, 
that is, ferric oxalate or ferric ammonium oxalate. 
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2. 


All platinum and palladium processes are more sensitive to humidity than other pro- 
cesses. Pure platinum printing has even greater sensitivity to humidity and chemical 
contamination than palladium. 

The processes use one of either metal types or both metals combined. These com- 
binations produce warm (palladium) to neutral (platinum and palladium) to cool 
(platinum) results and when combined with the array of developer options creates 
a wealth of options. Pure platinum prints are typically higher in contrast than pure 
palladium prints. 

Development chemicals may be applied either hot, cold or at room temperature, 
altering the resulting color, tone and contrast. 

Silver is not used in this process, which eliminates the need for sodium thiosulfate. 
Instead, clearing baths are used to remove the remaining ferrous compounds. 
Replacement toning can be completed with gold and uranium altering the color 
and perceived contrast of the resulting artwork. 


The description of the process in the next section is one of many that use the salts of 
platinum and palladium, for example, Na, (sodium tetrachloroplatinate), as opposed to 
other popular uses, such as the Malde-Ware and Ziatype. These two POP methods are 
similar as the action of light reduces the metals into the unique platinum/palladium 
deep black tone. They are both chemically distinct; however, they produce an array of 
colorations and split tones. 
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The Traditional Platinum and Palladium Developing Out Process 


Please note that this is a simple description of the process: 


Figure 3.16 Portrait of Julia Ward Howe, Platinum Print, 1890 


Source: Sears, Sarah Choate. Julia Ward Howe. About 1890. Platinum print, 23.5 x 18.6 cm (9 1/4 x 75/16 in.), 
The J. Paul Getty Museum, Los Angeles 


(See the process flow chart and supplemental online video series.) 
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The Sensitizing Solutions 


There are several different methods in the application, ratio and types of chemicals 
used. The liquids are divided into ferric compounds, for example, ferric oxalate and 
metal compounds, for example, platinum and/or palladium. Other additives such as 
potassium chlorate, hexavalent chromium, potassium dichromate or Na, (sodium tetrachloroplati- 
nate) are used to alter the contrast of the sensitizing solution. 

Basic traditional Pt/Pd sensitizing solutions include: 


1. Ferric oxalate (Fe+3). 

2. Ferric oxalate (Fe+3) with potassium chlorate (contrast agent). 
3. Palladium (+2) (warmer tone with rich blacks). 

4. Platinum (+2) (cooler tone with less rich blacks). 


Note: The addition of Tween 20 (a surfactant) is helpful for smooth and even application of 
the solution. 


The combination of the first two solutions (ferric oxalate and the ferric contrast 
agent) will vary depending on the contrast of the negative or light-blocking mate- 
rial used to achieve the tones the artist desires. 


The combinations of the latter two solutions (palladium and platinum) have their 
own unique quirks depending on the ratios used. Palladium is warmer in tone with 
rich blacks, compared to platinum, which is more contrasty and cooler in tone and 
produces blacks that are not as rich. A pure platinum print is much more sensitive 
to fluctuations in humidity. 


Note: See the supplemental online video series for the mixtures, ratios and how to apply them 
proportionately. 


Application 


The application of the platinum and palladium solution onto a substrate is done in 
several ways. 


1. When brushing the solution onto the surface, the more aggressive the application, 
the more the solution is forced into the paper fibers causing the sensitizing solution 
to be rinsed out. The use of Tween 20 diluted to 20% will break the surface tension 
of the aqueous solution, thus providing a smoother application. 

2. The solution may be applied to the substrate with a glass rod, or puddle pusher. The 
glass rod has a handle that can be grasped by the artist’s hand. The liquid is poured 
in front of the rod and the rod is pulled toward the artist ensuring smooth and even 
application of the liquid. As with brush coating, the use of Tween 20 will also result 
in a smooth application. 


Exposure 
Length of exposure depends on the type of materials used, types of sizing, contrast adjust- 


ments or other alterations. 


The orange-brown (palladium) to orange-red (platinum) colored sensitized material 
will take some time to darken when exposed from the invisible UV up to the 480 
nm range of wavelengths. 
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Determination of exposure times with platinum and palladium is made by observing 
a subtle or slight visible impression on the coated substrate. This method is differ- 
ent from a POP print, which does not require the use of a developer. 


The forming of the slightly visible image gives clues on how much exposure is 
required; however, testing is advisable. A generalized indication that proper expo- 
sure has been achieved is when only the deepest shadow tones can be seen. 


Judging how long to expose the material is further related to the artist’s aesthetic 
choices and the desired outcome. 


The processing of this material in various liquid baths has the effect of altering the 
artwork’s original color, contrast and final look including in some nonoptimal ways. 


Many texts recommend compensating for this by making the exposure for the dry- 
down of a print. The result will never appear as its original form, thus necessitating 
sometimes difficult choices. 


Developers 


The developers used in the traditional process can vary extensively. Altering the tem- 
perature of the developer offers additional contrast and color variations. For example, 
typically, the hotter the temperature of the developer, the warmer the tones, and the 
lower the contrast. 


Ammonium citrate dibasic (pH 4.5-5.5) produces neutral to cold tones and results in 
higher contrast. The compound works as a reducing agent for iron, aluminum and cop- 
per metals. 


Potassium carbonate (pH 11.5-11.6) produces warm tones and reacts slower than most 
developers, thereby creating a softer and lower contrast. 


Note: Prints developed in this solution will change color dramatically if using EDTA (Ethylen- 
ediaminetetraacetic acid) as a clearing agent. It is suggested to use a dilute hydrochloric 
acid as an alternative. 


Potassium oxalate monohydrate (pH 7.0-8.5) produces warmer tones than most other 
developers. This compound is also used as a general reducing agent for iron and other 
metals. 


Potassium phosphate monobasic (pH 5.8-8.0) produces warm to neutral tones. The com- 
pound works as a reducing agent for iron, aluminum and copper metals. 


Sodium carbonate monohydrate (pH 11.3) produces warmed tones and reacts relatively 
slowly, thereby creating a softer and lower contrast tone. 


Note: Prints developed in this solution will also change color dramatically if using EDTA as a 
clearing agent. It is suggested to use dilute hydrochloric acid as an alternative. 


Sodium citrate dihydrate produces warm to neutral tones and results in a higher contrast in 
tones. The compound works as a reducing agent for iron, aluminum and copper metals. 
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Processing Setup 


Determination of the required exposure time is based on seeing the shadow tones begin 
to appear. 


1. 


The first bath is the developer that reduces the iron and converts the platinum or 
palladium into a metallic black (see the aforementioned developer list.) Development 
time is usually short (1-2 minutes) and produces a range of subtle warm or cool 
platinum/palladium tones and a wide array of contrast options. 


Note: Developer formulas vary, and practitioners are quite specific in how they mix or blend 
their formulas for various intended applications. 


Note: Developer solutions are saved and reused over many years. The solution retains the 
platinum and palladium metals that_ further embed into the newly developed print, add- 
ing richness to the results. 


Glycerin development is a historical method to slow down or completely resist the 
development process. Application of glycerin is typically done with a brush and 
creates areas that resist or slow the developer’s action. Developer solutions are 
mixed at various ratios with glycerin, allowing the artist to apply the diluted 
developer by hand in an expressive way. 


A tray of water containing a weak acid solution containing either EDTA, hydro- 
chloric, oxalic and/or citric acid will assist in clearing out residual ferrous compounds. 


Note: Oxalic and hydrochloric acid will bleach (reduce) the image if left in the solution too long. 


Another tray of water containing a weak acid solution containing either EDTA, hydro- 
chloric, oxalic and/or citric will further assist in clearing out residual ferrous compounds. 


Note: Oxalic and hydrochloric acid will bleach away the image impression if left in the solution 
too long. 


A third (or more) tray(s) of water containing a weak acid solution containing either 
EDTA, hydrochloric, oxalic or citric will ensure the complete clearing of residual 
ferrous compounds. 


Note: Oxalic and hydrochloric acid will also excessively bleach the image impression if left in 
the solution too long. 


Many practitioners will replace the first bath after 3-5 prints. The second bath 
will become the first, the third will become the second and so on and a fresh bath 
will be mixed last. This ensures the progressive baths will remain effective. 


A final wash with running water is required to achieve the longevity and archivability 
of the resulting artwork. 


Toning 


Platinum and palladium prints have the capability to be toned with other metals such 
as gold and uranium. Additionally, prints historically have been toned in the same plati- 
num and palladium salts used in the process to add richness. 
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Combination Printing Possibilities 


When layering processes, correct registration of the negative or light-blocking material is essential. 
Some of the following techniques are demonstrated in the supplemental online video series. 


Note: See Hexavalent Chromium, Registration later in this chapter for additional information. 
Inkjet combination printing is a layering option where one may decide to add inkjet or dig- 


ital printing on top of or underneath the platinum and/or palladium (Pt/Pd) layer. 


Transfer methods that require either solvents or acetate can be completed underneath 
or on top of the Pt/Pd layer. 


Tron-iron processes (cyanotypes) can be used in combination with Pt/Pd to create a print 
containing tones of both brown/blacks and blue split tones. When the Pt/Pd layer 
is applied before the cyanotype, the resulting image will be bluer than if the cyano- 
type was applied first. 


Gum dichromate can be applied either underneath or on top of the Pt/Pd layer. 
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Conservation and Image Degradation 


The metal forms the image on the topmost paper fibers, which makes the prints prone 
to abrasions. Paper deterioration is typically due to poor storage, which causes stain- 
ing. Platinum prints are stable images; however, they can damage other types of prints. 
Platinum and platinum prints leave browning or discoloration on adjacent paper. The 
degradation of the paper’s adjacent cellulose is accelerated when stored near platinum 
deposits in a print. The recommended storage of prints keeps the materials separate 
with a buffer between them to protect the surface. 


Traditional Platinum and Palladium Developing Out Process 


Substrate 


(may require sizing) 


‘ 


Sensitizing Solutions 
of Precise Amounts 


and Different 


| Combinations of | 


Vv 
Ferric Oxalate: | And/Or Ferric Contrast | And/Or | Warmer Palladium: | And/Or | Cooler Platinum: 
Part A Agent: Part B Part C Part D 
Application 
With Either 
Vv 
Brush Coating Rod 
Exposed 
Processing 
| Setup 
Several Successive : Toning 
Developer nd , [> Final Wash ed : 
Clearing Baths (optional) 


Figure 3.17 Flow Chart: Traditional Platinum and Palladium 


Iron-Silver: The Argentotype, Brown Print, Argyrotype and Kallitype 


In 1842, Sir John Herschel was experimenting with the relationship of ferric salts, for 
example, ferric ammonium citrate green’s ability to reduce when exposed to UV radia- 
tion combined with other metals, including silver. 
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Herschel coated a substrate with a robust solution of ferric ammonium citrate and 
allowed it to dry. He exposed the material to the sun and then developed it in silver 
nitrate, revealing the image. The image was then fixed in sodium thiosulfate, washed 
and dried. Herschel called this method the argentotype process. Argentotype print tonali- 
ties are brown and appear similar in color to Talbot’s calotype negatives; however, the 
sensitivity is dramatically slower compared to the calotype. 

This process and all other iron-metal processes ceased being seriously developed 
between the 1840s and the 1870s when silver halide processes came to dominate the 
photographic industry, as they would continue to do until the late 20th century in the 
face of the rise of digital technologies. 

In the late 1870s, scientists and practitioners continued to experiment with other 
types of iron reductive light-sensitive compounds, that is, ferric oxalate, which resulted in 
the formulation of the zron-platinum process. 


Genesis of Iron-Silver Processes 


In 1889, the Scottish chemist William Walker James Nicol patented the kallitype I for- 
mula as a method that offered similar tone and color of a platinotype at a fraction of 
the cost. Nicol’s patent described differences from Herschel’s formulation, the most 
significant of which was ammonium hydroxide as the fixing agent. However, Herschel’s 
argentotype research describes a near-identical reaction. 

Nicol’s original kallitype developing out process (DOP) formula differed from Herschel’s 
argentotype printing out process (POP) in several ways: 


1. Nicol substituted ferric oxalate for ferric ammonium citrate. This substitution neces- 
sitated the use of a strong alkaline developer. 

2. A solution of ferric oxalate is combined with a silver nitrate solution into a single 
sensitizer and applied to the substrate. 

3. The typical exposure times for this process are rapid compared to other comparable 
printing methods and are generally in the several minute range. 

4. Kallitypes require a strong alkaline developer to reduce the iron and silver com- 
pounds (e.g., borax etc.). 

5. The silver is fixed in a strong solution of ammonium hydroxide. 

6. Nicol claimed the results were similar in color and tone to platinum prints and were 
more affordable. 


His procedure was continually refined into what he later called kallitype formulas I, IT 
and III. For a short time, commercial pre-coated papers were manufactured; however, 
the papers proved problematic and gave erratic results. They were also less archival. 
Over time, the kallitype process became less and less commercially viable until it disap- 
peared from the market. 

By the early 20th century, individual experimenters had iterated this process into 
many different manifestations and techniques, including the sepia print, brown print, Van 
Dyke brown and the American kallitype among others. 

In the late 20th century, Dr. Mike Ware formulated the argyrotype process, which 
addressed the archivability concerns posed by Herschel’s original formulation of the 
argentotype. The difference in this case is the replacement of silver nitrate with the 
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compound silver sulfamate, which is used in combination with ferric ammonium citrate 
green producing a more stable iron-silver, brown print. 


Author's note: For clarity, the following names have been chosen due to their properties. The 


kallitype is a developing out process (DOP) and the brown print is a printing-out process 
(POP). This difference is due to the type of iron salt used. 


The argyrotype also used ferric ammonium citrate green as its iron compound; however, 
the silver compound used is different from that in the previous processes and is a print- 
ing out process (POP). 


Characteristics of the (Van Dyke) Brown Printing Out Process 


1. 


9 


The first compound in the (Van Dyke) brown sensitizing solution is ferric ammo- 
nium citrate (FAC), which comes in various purities determined by its colors from 
green to yellow to brown. The (green) variety is the preferred compound for the 
traditional process and is yellow-green in its dry form and deep green in an aque- 
ous solution. This light-sensitive ferric chemical is exposed to UV radiation and 
becomes catalyzed by releasing an electron and transforming the iron (+3) into 
iron (+2). 


Note: Over time, the FAC solution will produce mold on the surface and filtering is advisable 
before use. 


The second compound in the solution is tartaric acid (pH 3.1 + .3), which further 
acidifies and buffers the iron and silver solutions when they are combined. 

The third solution contains the compound silver nitrate. 

All three solutions are then combined 1:1:1, applied to a substrate and placed in a 
non-actinic space to dry. 

Humidity and moisture are factors with all chemical printing techniques and may 
influence clarity and the chemicals’ ability to stay on the material’s surface. Best prac- 
tices for all absorbent substrates call for a relative humidity of approximately 60%. 
The resulting impression forms an (eponymously named!) brown print ranging in 
color from light to dark brown. 

Toning the resulting impression is advisable as any remaining ferrous compound 
will oxidize the metallic silver, which also changes the color of the impression. 


Note: All toners used with all silver halide processes work with this method. 


These prints are susceptible to fading and degradation without toning due to the 
large surface area covered by silver nanoparticles. The exposed metallic silver will 
tarnish and fade if it encounters sulfur in the air or if the print contains residual 
ferrous compounds. 
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Kallitype Process Considerations 


This is a simple description of the process: 


Figure 3.18 Portrait of Maynard Keller, Kallitype Print 2018 
Source: Post, Morgan, Maynard Keller. 2018. Kallitype print, 10 x 12”, Newburgh, New York 


(See the process flow chart and supplemental online video series.) 
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Characteristics of the Kallitype Developing Out Process 


1. The first liquid for the sensitizer contains 20% ferric oxalate (Fe+3), a light-sensitive 
compound whose colors can range, which is an indication of purity. 

2. The second liquid contains 10% silver nitrate AgNO, (-1), a light-sensitive com- 
pound that when in an aqueous solution is a clear light-sensitive liquid. 

3. Again, humidity and moisture are factors with all chemical printing techniques and 
may influence clarity and the chemicals’ ability to stay on the material’s surface. Best 
practices for all absorbent substrates call for a relative humidity of approximately 60%. 

4. Upon exposure, the material leaves a subtle impression called a latent image from 
the resulting exposure (like platinum and/or palladium printing). A developer is 
required to reduce the ferric compounds into metallic silver. 

5. Many developers used for kallitypes are alkaline, which reveals the latent image 
made on the paper. When diluted, borax (sodium borate) becomes a solution of boric 
acid, which also contains a negatively charged hydroxide anion (OH-). The developer 
determines the color and contrast of the resulting impression. 

6. The resulting impression from a kallitype has a range of tones from red-black, 
brown, cool black, to purple-black split tones. 

7. Potassium dichromate is added to the developing liquid to increase contrast. 

8. Toning is advisable to increase the permanence of the silver image, which also 
changes the color of the impression. 


Sensitizing Solutions 


The first liquid for the sensitizer contains 20% ferric oxalate (Fe+3), a light-sensitive com- 
pound whose colors can range from bright green to yellow to orange. The wide range in 
the material’s color indicates instability. The greener variety has a greater potential for 
solubility in water and contains more oxalic acid. Therefore, the addition of oxalic acid 
into the solution while mixing will result in greater solubility. 

This light-sensitive ferric chemical is exposed to UV radiation and becomes catalyzed 
by releasing an electron and transforming the iron (+3) into iron (+2). 


The second liquid contains 10% silver nitrate AgNO, (-1), which is a clear light-sensitive 
liquid. 


These two solutions are combined in a ratio of 1:1, creating a light-sensitive silver oxalate. 


Application 


The application of the kallitype solution onto a substrate can be accomplished in several ways. 


1. When brushing the solution onto the surface, the more aggressive the application, 
the more the solution is forced into the paper fibers, causing the sensitizing solution 
to be rinsed out. The use of Tween 20 diluted to 20% will break the surface tension 
of the aqueous solution, thus providing a smoother application. 

2. The solution may be applied to the substrate with a glass rod, or puddle pusher. The 
glass rod has a handle that can be grasped by the artist’s hand. The liquid is poured 
in front of the rod, and the rod is pulled toward the artist ensuring smooth and even 
application of the liquid. As with brush coating, the use of Tween 20 will also result 
in a smooth application. 
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The yellowish-green sensitizing solution is applied to the surface and dried to an accept- 
able relative humidity, for example, approximately 60%. 


Exposure 


Length of exposure depends on the type of materials used, types of sizing, contrast 
adjustments or other alterations. 


The yellow sensitized material will darken immediately when exposed from the invisible 
UV up to the 480 nm range of wavelengths. 

The forming of the slightly visible image gives clues on how much exposure is required; 
however, testing is advisable. A generalized indication that proper exposure has been 
achieved is when the shadow tones begin to display a red-orange color. 

Judging how long to expose the material is related to one’s aesthetic choice and 
desired outcome. 


The processing of this material in various liquid baths alters the artwork’s original color, 
contrast and final look, including, unfortunately, in some sub-optimal ways. The result 
will never appear in its original form but making art in physical media always involves 
trade-offs between one’s inner vision and what the available tools and materials can be 
coaxed to achieve, and part of the success includes learning to make and live with effec- 
tive choices, for example, between the look of a newly finished piece and its archivability. 

Determination of final print color and quality can only be achieved after the print has 
been processed and dried. 


Processing Setup 


1. The first bath is the developer, which usually includes an alkaline compound and 
will render the silver oxalate into metallic silver instantaneously. Borax, Rochelle salts, 
sodium citrate, sodium acetate and ammonium citrate dibasic are all chemicals that pro- 
vide adequate development (reduction) of the latent silver image. 

2. The second bath is a tray of water containing a weak solution of citric acid that assists 
in removing residual ferrous compounds. 


Note: Over-clearing will cause a reduction in image detail. 


3. A tray of clean water is the next bath that will additionally rinse off any residual citric 
acid and any ferrous compounds. 

4. A tray containing a silver replacement toning solution is advisable to increase the 
image’s archivability. 


Note: Forgoing this step will leave oxidizing ferrous compounds on the surface, which will 
negatively affect the image. 


5. Asolution of sodium thiosulfate is needed to convert silver salt into elemental, metal- 
lic silver; however, the concentration of fixer and length of fixing time required 
depend on the process and substrate used. When the print is placed in the fixer, it 
will dramatically alter in color. 

6. Adilute solution of sodium sulfite combines a strong base (e.g., sodium hydroxide) and 
a weak acid (e.g., sulphureous acid), which act to neutralize acidity in the absorbent 
substrates. The solution has a pH of 8—10 that assists in the removal of sodium argento 
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thiosulfates left in the substrate after fixing and aids in reducing the time needed for 
washing absorbent substrates. 

7. A final wash with running water is required to maximize longevity and archivability 
of the artwork. 


Characteristics of Silver-Iron Toning 


Toning with metals can alter the resulting color and density of the image. Additionally, 
the use of chemical toners also provides enhanced protection against oxidation or sul- 
furing of the silver through either replacement or encasement in another metal. 


Note: See Silver Printing Out Processes (POPs), Salt Albumen, Collodio and Gelatin 
Chloride as well as Characteristics of Silver Chloride Toning in this chapter for a 
partial list of chemical toners for this process. 


Combination Printing Possibilities 


When layering processes, correct registration of the negative or light-blocking material is essential. 
Some of the following techniques are demonstrated in the supplemental online video series. 


Note: See Hexavalent Chromium, Registration in this chapter for additional information. 


Tron-platinum/palladium processes can be applied either underneath or on top of this layer. 
Gum dichromate can be applied either underneath or on top of the cyanotype layer. 


Inkjet combination printing is a layering option where one may decide to add inkjet 
or digital printing on top of or underneath the iron-silver layer. 


Transfer methods that require either solvents or acetate can be completed underneath or 
on top of the iron-silver layer. 


Cyanotypes can be used in combination with iron-silver processes to create a print con- 
taining both brown/black tones and blue split tones. These two processes are incom- 
patible with each other if the silver is applied first. When the cyanotype is made first, 
the stable ferric dye will not negatively interact with the iron-silver process. 


Note: Specifically, potassium ferricyanide bleaches metallic silver. That is, if the iron-silver 
process is made first, the cyanide will reduce the silver tones. 


Gum bichromate can be applied either underneath or on top of an iron-silver layer. 


Conservation and Image Degradation 


The nanoparticles of silver create the image are formed on the topmost paper fibers, 
which makes the prints prone to abrasion. Paper deterioration is typically caused by 
poor storage techniques. This leads to tarnishing due to residual iron remaining in 
those fibers. Replacement toning increases the longevity and stability of the image layer. 
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Figure 3.19 Flow Chart: Kallitype Process 


Hexavalent Chromium in a Colloidal Dispersion: Gum Dichromate 


The history and practice of this methodology is different from all previously discussed 
chemical processes in this text. The foundation uses natural materials such as gum aca- 
cia, gelatin, albumen etc., which can create a colloidal dispersion of hexavalent chromium. 
When this chromated material is exposed to actinic light, it hardens the gum, gelatin, 
albumen etc. The unexposed and unhardened material is water-soluble and is washed 
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away with water. When the print is complete, the hardened material is what remains, 
leaving a subtle relief. 

Unlike other chromium-based processes, making a gum print typically requires mul- 
tiple layers to build up density. This technique is also used to create full-color images 
when the color image is separated into its additive colors of red, green, and blue (RGB) 
and converted into three different negatives. The negatives required for the color image 
are made in their subtractive opposite pigments (CMY), for example, cyan’s complement 
is red, magenta’s is green and yellow’s is blue. These colors, when combined and lay- 
ered, create a full-color representation. 


Early Evolution of Chromium-Based Processes 


In 1839, Scottish inventor Mungo Ponton discovered that coating the paper with a 
potent mixture of a dichromate, drying it, and exposing it to actinic light would reduce 
and change the colors of the materials. 

In 1840, Alexandre-Edmond Becquerel tested Ponton’s method and found the paper’s 
sizing played a role in the chemical reduction, thereby forming an impression. 

In 1852, Henry Fox Talbot discovered that suspending hexavalent chromium in a 
colloidal dispersion of gelatin or gum acacia hardens the dispersion when exposed to 
actinic light. 

In 1855, French inventor Alphonse Louis Poitevin developed a technique for the car- 
bon print process, which uses dyed gelatin and dichromate. The color or tone derives from 
hardened gelatin when exposed to actinic light. The unhardened areas are washed away 
with water. 

By 1860, several modifications to the carbon print process were achieved, thereby 
producing finely detailed prints. Fargier was the first to patent a successful method for 
creating carbon transfers. 

In 1868, French photographer Louis Ducos Du Hauron patented the first tricolor 
carbon print process, giving viewers the ability to see a full-color image. 

In 1894, the publication of The Photo Acquaint by Robert Demachy and Alfred Maskell 
defined the methodology of the gum dichromate process and its expressive potential. 

Gum in this definition speaks to what the dichromate’s colloidal dispersion derives 
from, for example, gum acacia (gum printing) or gelatin (carbon printing). Many pro- 
cesses derive from chromium, and these are two examples. 


Introduction to Print Media 259 
Gum Dichromate Characteristics and Process Considerations 


Please note that this is a simple description of the process: 


Figure 3.20 Pasture with Sheep, Gum Bichromate (aka, Dichromate), 1905 


Source : Kasebier, Gertrude. Pasture with Sheep. 1905. Gum bichromate print. 22.5 x 31.8cm (8 7/8 x 12 1/2in.), 
The J. Paul Getty Museum, Los Angeles 


(See the process flow chart and supplemental online video series. ) 


The gum printing process forms an image through the hardening of a chromated 
and pigmented colloidal suspension of natural gum acacia. The color produced by this 
process is dependent upon the artist’s decision about which type of watercolor pigments 
to add during mixing. 

A single coat of the suspension (sensitizer) may not be sufficient for what the artist 
requires in terms of vibrance. In this case, the method is repeated over and over to build 
up the required density. The method of the process is simple on the surface; however, 
it is also challenging with numerous complexities and individually expressive artistic 
opportunities to consider. 


The Sensitizer 


Gum acacia is a material with many uses far beyond photography. Liquefied tree gums 
have been combined with pigments to make paint dating back to 2600 BCE. Histor- 
ically, many artists and painters mixed their own pigments with gum, and it was not 
until 1841 when wet-tubed watercolor pigments using acacia were mass-produced 
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for public consumption. Gum acacia was the primary binding agent for the pig- 
ment due to its solubility and softness. 


A concentration of 40% w/v gum acacia in water is best suited for gum printing. 
This viscous liquid will rot over time and there will be a distinct sour smell when 
the liquid has turned. Mercuric chloride, formaldehyde and ammonia are still 
used as preservatives. 


Premixed paint is available in tubes organized by grades ranging from the least expen- 
sive (student grade) to (artist) and (professional grade). Many gum applications 
require professional pigments. 


However, not all watercolor pigments will work with the gum printing process. Water- 
color pigments come in many different types and qualities from many manufac- 
turers. Raw pigments (e.g., cadmium yellow, lamp black etc.) that have not been 
premixed can be obtained separately and then mixed with gum acacia by the artist. 
This gives greater control of the color-to-gum ratio. 


Generally, premixed watercolor paint comes in two distinct categories, organic and 
inorganic. 


1. Natural inorganic pigments are derived from natural materials, which include metals 
and natural minerals. Synthetic inorganic pigments are metallic, or earth pigments 
manufactured on an industrial scale. 

2. Natural organic pigments are derived from plants and animals. Conversely, synthetic 
organic pigments are carbon-based and originate from petroleum products. 


There is a simple method to test if the watercolor pigment will work with this process; 
that is, if the paint rinses out of the artist’s desired substrate without staining, it 
will likely work. The paint and gum mixture is applied to the substrate and dried. 
Once dry, the substrate is then placed in a bath of water, determining if it is usable. 


Hexavalent chromium is a bright yellow-orange when dissolved in liquid, and when 
combined with the gum pigment solution, it will alter the pigment’s color. The 
final resulting color will not be apparent until the print is developed and dried. 


Warning: All listed dichromates are toxic to human tissue, marine life and the environment. 
These compounds are carcinogenic and with continuous exposure will also cause chronic 
metal allergies. Learn and carefully follow all appropriate precautions and special proce- 
dures for storing, transporting and handling these materials. 


The color of the dry chemical potassium dichromate is crystalline and bright orange- 
red. The powder is water soluble, and when using the chemical for gum, the 
liquid requires the chemical to be fully saturated. Full saturation refers to the 
maximum amount of dichromate that is dissolvable in an aqueous solution. 
However, the saturation amount will depend on the temperature and acidity 
of the water. Higher temperatures and more acidic water solutions can absorb 
more solute before becoming fully saturated. 


The typical w/v ratio is 13% for this compound. At this ratio, it will be fully sat- 
urated in a pH-neutral aqueous solution at room temperature, for example, 
68-72 °F (20-22 °C). 
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Note: This compound creates slower printing times due to its low saturation level. 


The compound ammonium dichromate is also bright orange-red when in dry form. 
The powder is also water soluble, and when using the chemical for gum, the 
procedure requires the chemical to be fully saturated in the solution. 


Full saturation refers to the maximum amount of dichromate that is dissolvable in 
an aqueous solution. However, the saturation amount will depend on the tem- 
perature and acidity of the water. Higher temperatures and more acidic water 
solutions can absorb more solute before becoming fully saturated. 


Note: Historically, sodium dichromate was also used with this process. 


The typical w/v ratio is 27% for this compound. At this ratio, it will be fully sat- 
urated in a pH-neutral aqueous solution at room temperature, for example, 
68-72 °F (20-22 °C). 


Note: This compound creates faster printing times due to its high saturation level. 


The percentage of saturation of chromates used in gum solutions typically ranges 
from 10 to 20% w/v. Combining the potassium and ammonium dichromate solu- 
tions in different amounts is one method for altering the exposure time and con- 
trast of the solution. 


Sizing With Paper 


Many practitioners use heavily sized and or thick paper as the substrate for this process. 
When paper is placed into a tray of water, the material will expand. When the paper is 
removed, it will then dry and shrink. Paper is flexible, and there are several methods 
to treat it so that expansion will be minimized or limited. Keeping the paper stable and 
minimizing shrinking allows the artist to build up multiple layers of gum and pigment. 


1. 


2. 


Preshrinking the paper with hot water will tighten the paper fibers and remove any 
buffers inlaid in the paper during manufacturing (internal sizing). 

The paper can be sized with arrowroot starch, filling in the small gaps between the 
paper fibers, thereby hardening the material. 

Paper is typically sized with a heated solution of high bloom gelatin (240 bloom), 
applied to the surface and then further hardened by using chrome alum, glyoxal or 
formaldehyde. This method creates a hard and smooth barrier, also filling the gaps 
between the paper fibers. 

Temporarily affixing the paper to a sheet of metal will supply the support needed to 
prevent the paper from moving when wet. Many professional artists use this method 
to ensure the substrate is immobile and registered when submerged in water, mini- 
mizing the possibility of the material shrinking or expanding. 


Registration 


Image registration is the process of precisely overlaying two or more image layers, for 
example, negative and positive, from various sources that geometrically align the layers 
to create a desired composite image. 
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The method of registration is essential for creating multiple applications of sensitiz- 
ing solutions onto the substrate. The substrate will expand and contract when it is wet, 
then dry, then wet, and dry again etc. Registering the negative to the substrate is crucial 
to creating sharpness in the resulting image impression and when it is not, it is apparent. 

Registering a negative to the substrate is accomplished by making reference marks, 
holes, or affixing tabs to align the substrate and the negative. This gives artists the ability 
to continually remove the negative, wash and process the print, and dry, and then add 
the negative back to the substrate in the right place. The cycle is repeated until the artist 
achieves the intended density. 

One way of registering negatives is by the pin method, which is primarily used with 
paper. The sized and flat substrate is placed on a board or other flat surface. The nega- 
tive is placed face down on top of the substrate in the desired position. 

Thumbtacks or pins are then poked through the negative and the substrate in three 
of the four corners. The tacks and the negative are then removed, and the negative is 
placed somewhere for safekeeping. 

The substrate is coated with the sensitizing solution and dried. The negative is next 
placed back onto the substrate, and the pins are pushed through the same holes previ- 
ously made. Once the pins are in place, masking tape is then used to adhere the nega- 
tive into its proper position, allowing the pins to be removed. The affixed negative and 
substrate combination at that point is ready to be exposed. 


Note: When layering other types of processes on top of each other, registration of the negative or 
light blocking material is essential. 


Note: The supplemental online video series demonstrates the use of the pin method. 


Application 


There are many different methods of applying the combined solutions of gum, pigment 
and chromates to the substrates. Additionally, there are many possible different dilution 
ratios between chromate and gum/pigment: 1:1, 1:2, 1:3, 1:4, 1:5 and 1:6. The more 
dilute the chromates, the slower the exposure, which will in turn alter the resulting 
impressions’ saturation and contrast. 


1. Historically, the substrate was initially submerged in a solution of potassium and/or 
ammonium dichromate and then dried in a darkroom. The dried material was then 
coated with the gum and pigment solution, dried and then exposed. 

2. In another historical method, the substrate was coated with gum and pigment solu- 
tion and dried. Once dry, the material was then submerged in a solution of potas- 
sium and/or ammonium dichromate, dried and then exposed. 


Many contemporary practitioners first mix gum/pigment together in a small cup, and 
then add the potasstum and/or ammonium dichromate solution to the cup. Once they 
are combined, the solution is further mixed and coated onto the substrate with a brush, 
glass rod or by other methods. 


Exposure 


The length of exposure needed depends on the type of dichromate’s used and their 
ratios. Additionally, alterations in exposure are achieved based on further dilutions of the 
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dichromate combined with the gum and pigments. The sensitized material begins to darken 
immediately upon contact with UV light (invisible UV to 480 nm). Judging how long to 
expose the material is related to one’s aesthetic choice, the desired outcome and the degree 
of dilution. 

The processing of this material in liquid baths alters the artwork’s original color, con- 
trast, and final look, including in some nonoptimal ways that require the artist’s best 
judgment on the trade-offs involved in achieving chemical stability and archivability vs. 
keeping an approximation of the original look. 

The final determination of the amount of exposure time required can only be made 
after the material is exposed, processed and dried. 


Development 


Development in this process is defined differently than in other processes, for example, 
those for platinum, silvergelatin or wet plate collodion. Many gum print practitioners 
use development to describe washing away the unhardened gum layer, thereby leaving 
a relief in its place. The substrate is placed face down in a tray of gently running water 
for an extended amount of time. The time required for this step ranges from minutes to 
many hours, depending on the material and pigments used. 


Note: Forced development uses aggressive washing techniques either with water flowing over the 
surface or manipulation of the surface with a fine brush. 


The exposed print does not represent the original pigment color used. Knowing when 
the development is complete is determined by the full removal of the yellow dichromate. 


Clearing 


Clearing may be required when the substrate used refuses to relinquish its hold on the 
chromium molecules, and historically, there are two chemical approaches to overcom- 
ing this issue. 


1. The addition of potassium aluminum sulfate (pH 3), also known as alum, can be 
used in a separate clearing bath to assist in removing those stubborn chromates. 

2. The addition of sodium bisulfate (pH 1) in a separate clearing bath will also assist in 
removing hard-to-remove chromates. 


Note: If clearing is needed, an additional wash is required to remove any residual alum or 
bisulfate. 


Combination Printing Possibilities 


When layering processes, correct registration of the negative or light-blocking material is essen- 
tial. Some of the following techniques are demonstrated in the online video series. 

Inkjet combination printing is a layering option where the addition of an inkjet or digital 
printing layer is made on top of or underneath the gum layer. 

Transfers utilizing either solvents or made through acetate can be placed underneath 
or on top of the gum layer. 

Tron-platinum or palladium can be applied either underneath or on top of the gum layer. 

Tron-silver processes can also be used in combination with gum either applied above or 
below this layer. 
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Gum Dichromate Process 
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Figure 3.21 Flow Chart: Gum Dichromate 


Conservation and Image Degradation 


Gum bichromate prints have excellent image stability due to the archivability of the pig- 
ments used. The pigments and gum acacia are the final image material, and their stability 
will depend on those pigments. The print is formed on the topmost surface and can be easily 
abraded. Paper deterioration is common due to poor storage conditions or from tearing. 
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Digital Reproduction 


Incorporating digital devices and software into a workflow has opened photography’s 
door to computerized tools such as scanners, monitors, phones, cameras, printers, 3D 
printers etc., which have furthered artists’ expressive capacities. 

Stull, while these devices, applications and the development of local and worldwide 
networks etc. have revolutionized how most photography is done and communicated, 
they have in no way supplanted many of the kinds of artworks that can be produced with 
all the techniques discussed in this book and more. 

Clearly, practitioners of all these preexisting (and still evolving) processes can benefit 
from the explosion of technology all around us, and while we have discussed several 
methods here, it is important to maintain perspective on all of this and not let art, craft 
and individuality get subsumed in a mass of binary Is and Os. 

That is, while the result has been a revolution in one sense, artists need to consider 
how standardization of methods that produce the same types of results only further 
removes us from the tactile experience of the artmaking process. 

If anything, handmade art plays a more critical role than ever in the world of endless 
homogeneity of digital reproduction. It is essential to understand digital tech’s origin 
and its constantly evolving role in image-making to help us utilize it to our best artistic 
advantage rather than simply be swept along in its overwhelming wake. 


Condensed Timeline of Photographic Transmitted Reproduction 


In 1878, Lord Rayleigh first described the method of how inkjet printing can work 
through capillary action. 

In 1921, the first halftone Wirephoto was transmitted by scanning an image as it rotated 
with a photocell that converted the scan into electronic flash pulses. This was based on 
a device invented in France in 1913 by Edouard Belin (the bélinographe). These sig- 
nals were sent across telegraph wires or (soon primarily) phone lines where they were 
received by another unit. The signals were then exposed to a plate making a negative to 
be printed into a positive later. The information was able to be transmitted in less than 
15 minutes. 

In 1938, the first method of printing duplicates of documents through electrostatic 
xerography was developed by Chester Carlson in New York. 

In the 1950s, Lord Rayleigh’s vision was finally realized when Ichiro Endo at Canon 
and Jon Vaught at Hewlett Packard both independently developed technologies that 
informed the basis of all desktop and digital publishing thereafter. 

In 1958, Chester Carlson introduced the first xerographic (Xerox) office copier. 
Many other photocopying machines using various proprietary technologies followed 
and today predominate, but for many years all photocopies were referred to as “xer- 
oxes,” no matter what machines were used to print them. 

In 1969, laser printing was developed at Xerox. 

In 1970, water-based printer ink was first introduced. 

In 1984, the first 3D printing technology was developed. 

In 1986, Noboru Hayama first released the Risograph in Japan, which digitally received 
information and created a stencil from that signal. The stencil acted as a screen and was 
wrapped around a drum where ink was pressed through and applied onto the paper. 
The printer can print a single color at a time. 

In 1993, Benny Landa invented the first full-color digital printing press called Indigo. 
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Many more technological leaps came and will continue to come as time passes. As 
artists, we are all attached to a range of technologies in some forms or others, whether 
digital, chemical or otherwise. These are all avenues for potential expression. 


Warning: Many electronics contain toxins, rare earth metals, noble metals and plastics. Proper 
disposal and recycling methods of these devices are an environmental necessity. 
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Concepts of Digital Printing 


Please note that this is a simple description of the process: 


Figure 3.22 Untitled, inkAID Treated Digital Pigment Print, 2021 


Source: Esaw, Jarrett. Untitled. 2021, inkAID treated pigment print, 8 x 10”, New York, New York 
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(Please see the process flow chart and supplemental online video series.) 


File Management 


Knowing how the most used types of digital image files such as jpegs, pngs, tiffs, gifs, raw 
and psd are structured and their relative strengths and weaknesses is key to understand- 
ing how and when to use each. 


The jpeg file format was developed by the Joint Photographic Experts Group in 1983. Jpeg 
files (usually saved with the .jpg extension) are based on an image compression algo- 
rithm that identifies and selectively discards various parts of the image data considered 
least likely to be noticed by the average human eye. When saved at the lowest level of 
compression, the changes from the original capture are invisible to most viewers. Jpeg 
files can be up to four gigabytes in size. 

Methods for creating smaller image files by throwing away image data are called “lossy 
compression algorithms,” and jpeg users are given a choice of multiple levels of compres- 
sion when saving. Each higher level of compression discards more (and more types 
of) original image data to create progressively smaller, lower image quality files. The 
compressed files take up less storage space and transmit faster over computer networks; 
however, undesirable and distracting compression artifacts from increasing amounts of 
data loss become increasingly visible at lower quality levels. 


Note: The jpeg algorithm was developed in an era when digital media was limited in its storage 
capacity and more costly. In recent years, device storage capacities have increased by magni- 
tudes, storage costs have spiraled downward and jpegs are most often saved at low levels of 
compression (1.e., at higher levels of image quality). 


At the same time, many newer and revised formats aimed at replacing and/or improving jpegs 
have been created. These have variously offered, for example, better image quality at lower 
loss levels, including a lossless jpeg variant. 


However, the original format has achieved a high degree of ubiquity. It is included in almost all 
stand-alone cameras, and it is the default format of cell phone cameras. It is also supported 
by virtually every image editing app, major email and messaging platforms and it rules 
on major social media such as Facebook and Instagram. This widespread perception of its 
being “good enough” and its continued domination of noncritical and amateur photography 
digital image storage in the early 2020s strongly implies the venerable format will have a 
meaningful role for years to come. 


Note: For repeated editing sessions, the jpeg compression algorithm will recompress the file every 
time it is opened and resaved, thereby introducing increasing amounts of artifacts as it is 
edited and saved repeatedly. This is akin to the analog distortion created when a printed 
image is repeatedly photocopied or rephotographed. 


The png (Portable Network Graphics) is a bitmapped file format that is considered the 
runner-up in popularity to jpegs for images that get shared and displayed on the web. 
Two primary differences between them are that png files can be lossless compressed, 
and most importantly for web content creators, the png specification supports transpar- 
ency in images displayed in a web browser while jpeg files lack this capacity. This can be 
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key when images are displayed on top of other static graphic elements on a web page or 
are overlaid on top of other image elements. 


The tiff (Tagged Image File Format, typically with the file extension. é/) was developed in 
1986 by both the Microsoft and Aldus corporations. This image file type is based on a 
bitmap and was developed primarily for scanners and desktop publishing. Adobe Soft- 
ware bought Aldus in 1994. Saving in this image format is done with or without apply- 
ing a compression algorithm and is designed to be readable on all electronic devices, 
although your experience may differ depending on software considerations. Tiffs can be 
made up to four gigabytes in size. 

When tiff files are compressed, they use a lossless compression algorithm called LZW (Lem- 
pel Ziff Welch), which like other lossless algorithms uses a (proprietary) method of decreas- 
ing file size by reordering the data in a file more efficiently without discarding any. 


The gif (Graphics Interchange File) format was first released in 1987. Images in. gif files can 
be stacked on top of each other. The stacking gives the artist the ability to view them in 
order without any delay between images. This characteristic of the gif format allows art- 
ists to create short animations. Compressed gif files also use the LZW algorithm. 


The psd (Photoshop Document) is a format developed by the Adobe Corporation in 1988 
and is also based on a bitmap. It was developed primarily for editing images with Adobe 
products. Psd files have features that optimize the use of Adobe’s many software tools 
for creating high-quality images, for example, multiple image layers that save edits in 
a reversible fashion. Psd files include the RLE (Run Length Encoding) lossless compression 
algorithm for moderately decreasing file sizes without discarding any original capture 
data. Psds are limited to a maximum width x height of 30,000 pixels x 30,000 pixels and 
have a maximum file size of two gigabytes. 


Raw is not a single file format nor is it based on a single algorithm; instead, it is an 
umbrella term for a group of different formats that differ between camera and software 
manufacturers; for example, Nikon’s raw extensions are NEF, Canon’s are CR2, Fuji’s 
are RAF and others that are constantly evolving and proliferating. These types of files 
contain every aspect of the initial digital capture and are editable by the artist. Differ- 
ent raw file types can be lossless compressed by various algorithms and can be output in 
many sizes and color spaces. The only limiting factor is the size and type of sensor used 
to capture the image data and its scalable height and width. 
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Color Management, Color Spaces, Color Profiles and the RGB Color Model 


CIE 1931 Color Space = 


ProPhoto RGB = 
Adobe RGB 1998 .. 


SWOP CMYK = 


CIE 1931 Color Space 


Figure 3.23 Color Spaces: CIE 1931, ProPhoto RGB, Adobe RGB 1998, sRGB and SWOP CMYK 


Source: Fntzr, Color Gamut Diagram, shutterstock.com 


When an image is captured and saved by a digital device as an image file, digitized values 
are assigned to the saved image information. 


Color management is the industry’s evolving set of methods for best linearizing a true rep- 
resentation of hue (wavelength), saturation and luminance between the colors originally 
captured by a camera or scanner (RGB additive color), for the colors projected on a 
screen (RGB additive color) and the colors on a photo print (CMYK subtractive color). 

Cameras, scanners, monitors (computer or television) and projectors are RGB devices, 
while 2D printers and photocopiers are CMYK devices. Light passes through screens or 
lenses, and all the light wavelengths reach the eye directly. Prints absorb (subtract) some 
wavelengths and reflect others back to the viewer, and the CMYK software uses comple- 
mentary color matching to determine which colors reach the eye. 


Since the 1990s, standard defined RGB color profiles have been used to specify the portion 
of the full range of RGB colors a given digitally captured or created image can contain. 


Every defined color profile also defines a color space, and the terms can be used inter 
changeably, although color spaces are an older, pre-digital age concept. An image’s 
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digital color space is a description of the defined range of possible colors and luminance 
values (the amount of light) that a given image can display on any screen or output onto 
a substrate. Color is defined in terms of a) wavelength [hue], b) RGB brightness or CMYK 
lightness and c) saturation levels. However, the analog sense of color space was originally 
defined as the full range of possible colors the human eye can discern and discriminate. 

All color spaces, and therefore all color profiles, are defined in terms of the CIE color 
space, which was standardized by the French Commission Internationale de |’Eclairage 
in 1931 before the age of digital devices. This color space was based on studies of the 
range of colors and luminance a group of human subjects were able to see. Every spe- 
cialized color space and every color profile that has been defined for use with digital still 
and moving images ever since is a subset of CIE 1931. 

Contemporary digital RGB color profiles are based on a set of standards developed 
and promulgated by the ICC (International Color Consortium). The ICC was established in 
1993 by eight major corporations heavily involved in image creation and processing. By 
2020, the consortium had 64 members. 

Proprietary digital color spaces began to proliferate in the early 1990s. This created a 
situation in which images created by one set of devices and applications couldn’t interop- 
erate with those from other companies because the image information they contained 
could not be translated properly between them, and there were too many companies for 
every individual company to figure out how to work with each other. 

The goal of defining color profiles, then, was to create a system where vendors could 
continue to develop their own hardware and software, but also where image files could 
be shared among people working with disparate equipment and software. This was done 
by using standardized color profiles that created standardized outputs from the tech- 
nologies of all participating companies. The use of these profiles was thus the key to 
linearizing digital output values to make color profiled image files as equipment and 
vendor independent as possible. 


Note: ICC color profiles are based on the RGB Color Model. The most used form of this model 
utilizes three 8-bit color channels (layers of primary color in an image) to define the universe 
of possible red, blue and green values available to be stored and displayed, and RGB colors 
are represented in terms of the values of Red, Green and Blue for each three-channeled pixel. 

Each channel can have 256 levels of its color, and each pixel can therefore have any of 256 
levels of red plus any of 256 levels of green plus any of 256 levels of blue. 

Therefore, there are 256 x 256 x 256 (16,777,216) possible colors in the original RGB color 
model. A given pixel, for example, might have levels of R, G and B as follows: 0 R, 91 G, 
and 250 B, which would define a pixel with a deep cyan color. 255 R, 0 G, 0 B would be pure 
red. 255 R, 255 G, 255 B would display as white while 0 R, 0 G, 0 B would display as black. 

Photoshop, to name one application, allows users to read out these numerical values for every 
displayed pixel by resting the pointer on an individual pixel or a shared sample of many. 

There are higher bit depth color devices and files that are used for high-resolution printing. There 
are many more possible RGB values in higher bit depth images, but the principles involved 
are the same. A growing number of consumer and professional level monitors, cameras and 
printers and image editing applications are designed for working in higher bit depths. 


Individual types of substrates also have ICC profiles either supplied by the manufacturer 
or defined by the artist. These profiles are applied through the printing software and are 
used to linearize the colors between the screen and the type of printed substrate. Transla- 
tions between color spaces are not always perfect for many reasons, but work to improve 
the systems continues and practitioners are free to use a broad range of digital imaging 
solutions. 
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For example, the ubiquitous sRGB (Standard Red Green Blue) color profile defined in 
1996 is based on a color space that encompasses fewer colors than the human eye can 
see. However, sRGB is still a viable standard since thousands of web-based applications, 
monitors etc. have been architected to use it since it was first defined. The limitations 
were established by what the technology available in 1996 could efficiently process and 
display to Internet users. Thus, sRGB remains the de facto Internet display color profile 
(for the same general reasons that .J/PG images are still so widely used). 

Conversely, profiles that are intended for printing have a larger color space, for exam- 
ple, ProPhotoRGB (developed by Kodak) to better approximate the range of tones the 
human eye can discriminate. 

When image colors fall outside the tonal and luminance values in the defined color 
space being used by a device, those colors are referred as “out of gamut,” meaning a 
printer can’t print them accurately because its inks are limited in being able to reproduce 
those colors, nor can a monitor do more than approximate them. It follows that there will 
generally be more out of gamut, that is, unprintable, colors in an image using a more lim- 
ited profile like sRGB than in an image using a more expansive profile like ProPhotoRGB. 

Practitioners are advised to begin working on original image files in the broadest color 
profile possible, as images later sent to the web can always be faithfully translated to 
sRGB or any limited special purpose color profile (e.g., ProPhotoRGB), but an image file 
originally embedded with an sRBG profile cannot be later translated to a wider profile 
because information from the original capture will have been lost in that embedding. 

The full range of variables and their implications for color management and repro- 
duction are more complex and nuanced than can be fully discussed here. Along with 
profiles and color spaces, other variables that play a part include gamut (the range of 
hue and saturation in an image); gamma curves (or tone mapping curves), which relate 
luminance to tone; and white point. Setting white points in color management is a com- 
plex matter of ensuring that the things we want to appear as white in images do so under 
varying conditions. 

Conceptually, 100% (Pure) White is the combination of all additive (transmitted) colors 
or the lack of all subtractive (reflected) colors. However, it is theoretical and varies in the 
real and digital worlds according to factors including: 


1. Chromaticity (the dominant wavelength and purity of a color). 

2. Color temperature (a system for measuring color on a warm-to-cool spectrum in 
degrees Kelvin [K]). 

3. Conditions of illumination, for example, sunlight, fluorescent light and tungsten (non- 
actinic) light. 


Common Substrates 


Plain paper is typically an alpha cellulose product. The paper is semi-opaque and can be 
used with either inkjet or laser printers. The inks and dyes used in inkjet printers con- 
tain water and their use will alter the paper’s surface, causing warping. However, Laser- 
Jet printing requires no moisture and will not cause warping. 

There are two primary types of fine art papers for 2D printers: sized and unsized. Sized 
paper is manufactured and contains additives that are ICC profiled by the manufacturer 
to generate the truest color and saturation possible across a variety of printer models. 


1. Sized manufactured fine art papers are natural fine art papers that are available in vari- 
ous material types (e.g., cotton, hemp, washi). They differ from unsized papers due 
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to their ability to properly absorb and effectively distribute printer ink. Many char- 
acteristics of this type of media have aesthetic roots in silver-gelatin darkroom paper. 
Surface types can range from rough to smooth and matte to a high gloss. 

2. Unsized fine art paper does not contain the additives required for optimum color 
reproduction. However, liquids are available where the artist can coat unsized 
paper with this solution creating a printing surface optimized in terms of selected 
characteristics. These surface treatments come in a variety of opacities, colors and 
glossiness. These liquid media also come with manufacturer supplied ICC profiles 
allowing them to consistently reproduce the truest color and saturation possible 
between printer models. 


Resin-coated (RC) paper contains sheets encased with either polyester, polyvinyl or silica 
where the printer applies its material. These derive from synthetic polymers and come in 
various surface types, from the matte, semi-gloss, luster and glossy. Their archivability 
is limited because the synthetic polymers tend to break down over time. These media 
are also sized and contain additives that are ICC profiled by the manufacturer to work 
consistently across a variety of printer models. 


Other Types of Substrates 


Many other types of thin flat substrates (wood, metal, fabric, glass) can be loaded into a 
printer either directly or with an assistive device depending on the printer’s material 
handling capabilities and paper path (vertical, angled or horizontal). While these mate- 
rials may be able to be put directly into some printers, exercise caution and care not 
to damage the printer if using them. Pretreatment or sizing of the substrate is typically 
used to ensure that the adhesion of the ink to the substrate and to represent the color 
and saturation are what the artist intends. 


Transfer materialis a specific type of substrate in which the surface containing the printed 
image is released from its support. The surface is released with specially formulated 
manufactured liquids or hand sanitizer and can be applied to many different support 
substrates such as wood, glass, metal, fabric or paper. The image that is to be transferred 
is printed with the image flipped left to right to ensure proper orientation once trans- 
ferred. As with any manufactured substrate, use of a supplied or custom ICC profiles is 
used to create the required color and saturation. 


Solvent transfers are different from the previously mentioned method. Solvent transfers 
are made by printing a flipped image with a laser printer on plain paper. The image 
impression is released onto a different substrate using an essential oil, for example, win- 
tergreen, which is applied to the back of the plain paper with a brayer (a type of roller). 
The oil releases the image from its plain paper support, and it is then transferred onto 
the new substrate through applied pressure. The receiving substrate is typically a cotton 


rag paper. 


Output Options 


Printers come in a variety of types, forms and sizes and vary enormously in cost. There 
are several types of inkjet and other technologies that differ from each other in impor- 
tant ways. Other considerations include the age of the technology, ink or material types 
used, achievable resolutions, archivability and what types of material it can print on. 
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Additionally, many printers are made to handle a variety of substrate sizes ranging 
from A10 1.5” X 1” (37 cm X 26 cm), US letter 8.5” X 11” (21.59 cm X 27.94 cm), to 
more than 60” (152.4 cm) on the short side. Some printers use continuous roll papers 
where print length is only limited by the file and printing system. 

3D printers can range from 4’ (121.92 cm) to 100’ (3,048 cm) in size. 


Most printing systems form impressions by directly depositing microscopic droplets of 
ink or toner onto the media utilizing electricity or heat. Typically, large-scale commer- 
cial printers use non-water-based inks, which perform better in outdoor environments 
on durable material for signs, advertisements and a variety of promotional purposes. 


Post-printing Surface Treatments 


The application of different types of treatments after printing can further alter the gloss- 
iness of the material. The variety of chemical treatment types range from semi-matte up 
to a high gloss creating a near mirror-like surface. The glossier the surface, the greater 
it will alter how the light refracts off the surface, further adding greater apparent depth 
and saturation to the image. 


Conservation and Image Degradation 


Digital inkjet prints are formed on the topmost paper fibers, making the surface suscep- 
tible to abrasion. The surface is further prone to damage from heat, humidity and pollu- 
tion. Paper deterioration may also appear as discoloration, stains, brittleness and tears, 
depending on the type of substrate. Other types of deterioration, for example, through 
exposure to UV light can also occur, causing overall fading or a change of image hue. 
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Why do we as humans have an innate desire to express, create and share through visual 
communication? Building on the introduction to Chapter 3, as creators in any time and 
place, the process of trying to manifest what we see, think and feel is never exactly or fully 
what is in our mind’s eyes. It is limited by our materials, technologies, language, visual sym- 
bology, evolving senses of what is sacred and profane, state of preservation and more, and 
by the complexity of what creators are trying to express. Similarly, we are limited on the 
receiving side in how fully we can grasp what we can see, read and touch in a work of art. 

The historical method of artists to make an income is to sell their work, and what does 
that mean for the professional artist? 


1. Who are you making work for? 
2. What do you want? 
3. What type of artist are you? 


Art is messy in both the physical and conceptual context, and the act of expression is 
itself the purest form of reflecting our own humanity back at us. Art has the capacity to 
alter the trajectory of our existence. 

Knowing as much of an artwork’s content and provenance as possible are keys to our 
best understanding of what is represented. 

Clearly, knowing as much of an artwork’s context (via the archaeological or contem- 
porary study), for example, determining what we can about its history, the lifestyle of its 
creator, the creator’s cultural context etc. enriches our understanding of these represen- 
tations of experiences and feelings. 


Ryann Casey 


Ryann is an artist, historian, educator and curator. As an artist, she is interested in the 
expansive use of a wide variety of media and materials and how they relate to the human 
experience of feeling grief and loss in different manifestations. Her curation is rooted in 
politics, activism and community outreach, “either by raising money or creating spaces 
for new voices.” In the last few years, these curatorial motivations have opened up spaces 
creating opportunities for dialogue around difficult themes. 

The types of thematic curation she is interested in are the work of artists responding 
to grief, loss, trauma and memory. The first exhibition she curated focused on these 
themes, which align with similar ideas in the work she creates. 

She poses questions to herself to assist in her understanding: “How do people make 
artwork through experiencing grief and loss? There are so many varied ways to deal with 
grief,” not only in the present tense but also through generational grief. 


DOI: 10.4324/9781003102458-4 
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The exhibition dealt with the Holocaust, institutional slavery and indigenous geno- 
cide in our country. “Curating has given me a window into talking about those things in 
ways I think could be impactful. The art world has as much inequality as anywhere else.” 


What does it take for us to be more mindful, thoughtful, and culturally aware to 
push for changes? How do we avoid pretending these things do not exist? We have 
to confront genocide. We have to confront loss and grief. 

As a historian, if we do not confront historical realities, we will continue to repeat 
them. We need confidence as a culture that we can understand those events to pre- 
vent them from happening again. In the American culture, we are making mistakes 
repeatedly. That is cultural amnesia. 


“Not talking about the political and social activism of artists leaves out big chunks of the 
story. If we have enough people trying to do things better,” including those “in more privi- 
leged positions, we can create a more equitable country and, by extension, a better world.” 

“We need to learn a little more, stop pretending, and confront feeling hurt and 
anguish in authentic ways. We have been complacent.” A consideration for Ryann while 
organizing an exhibition might be, for example, artwork relating to “a person who lost 
someone in their family or a partner” juxtaposed against work depicting very large “gen- 
erational community loss.” 

“Who were they? How does one connect that compassion that we have for individuals 
compared to that we feel about large communities? Humans do not understand scale 
very well. We understand the loss of one, or maybe 20,” but not of hundreds, thousands, 
millions, or hundreds of millions of individuals. Those numbers are outside of human 
understanding. Can the juxtapositions Ryann creates develop or encourage compassion 
for an individual and contextualize it on a larger scale? 

Suppose we connect compassion for many people in the same way and find new ways 
to talk about the hard stuff. We can change people’s minds by showing them a space they 
can conceptualize, think about and maybe talk to one another. 

How to communicate grief and loss individually and on a much larger level? How does 
privilege affect interactions with other people? How to create a more equitable world? 
These questions can help people to become more compassionate, invested and engaged. 

https://linktr.ee/ryanncasey IG: ryann.casey 


Riham Majeed 


Riham is a 25-year-old woman, American-born and Palestinian. “It is crucial to me, my 
work, and my experience that I define myself as Palestinian. I strive to be that and hold 
anti-imperialist, anti-colonialist, anti-racist, and feminist perspectives. Defining myself as 
Palestinian affirms those beliefs.” 


Professionally, I have worked in fundraising in arts-based non-profits in New York 
City. I have also completed a curatorial fellowship at an arts incubator based in New 
Haven, Connecticut and with that, an exhibition in New Haven. 


For such a long time, the lonely individual artist and their process has been 
romanticized, I am not drawn to those artists’ work; however creative or innovative 
the work is, it still feels empty to me. 

The creative process is everything to making artwork. Looking at the product 
made from the conception of the idea to the materials used, to the time spent, to all 
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the people that the artist is consulting with, speaking with, being influenced by, etc., 
all contribute to what’s been made. 

When I look at the context, [am not the type of person who goes up to a piece of 
artwork and absorbs what I can and then uses my perspective to take meaning out 
of it. Rather, I would like to know what the artist was experiencing when they made 
this work as I do not know all the ideas that went into it. I like to read labels. I love 
long-form labels. The more, the merrier. 

The art world can be and is very elitist. So, I think it is imperative to prepare for 
that and to be disappointed. The most I have taken out of the art world is from edu- 
cators and the research. The entire creative process of making art is more important 
than the prestige of being an artist. Art is more significant, welcoming and memo- 
rable when it is approachable. 

I do not experience art in a virtual realm as I do in person. I love seeing the physi- 
cal work from every angle and could consider the material put into it. Knowing the 
work was made and shaped by that person’s hands through a tactile process, and 
that it’s not something which has been manufactured. 

There is nothing like the direct experience of art, however, considering how art 
is being mass-produced, becoming more common is changing the standard of art 
viewing. People being born now are going to experience art in a completely differ- 
ent way than we experienced it. 


Riham Majeed is a Palestinian-American emerging curator based in New York City 
working in the nonprofit sector. Riham completed a curatorial fellowship at arts incuba- 
tor NXTHVN, where she and two co-curators coordinated the exhibition Countermytholo- 
gies. Riham received her bachelor of arts in art history and psychology from Fairfield 
University, where her research focused on exclusionary art-historical conventions placed 
upon Black artists of the 20th century. 

www.nxthvn.com/residents/riham-majeed/ 


Kong Nai 


Kong Nai first encountered alternative photography in 2013, and she holds baccalaureate 
and graduate degrees in photography. She has been a junior curator on several exhibitions 
and has been part of several group exhibitions herself in her own burgeoning artistic career. 

Her “experiences of photography up to that time were mainly inkjet and gelatin silver 
with very few opportunities to see original works of classical photography.” Much of her 
university education had focused on current digital photography. She found her oppor 
tunities limited even at some historical photography exhibitions, as it seemed to her that 
alternative processes were being viewed as very niche techniques rather than something 
still robust in their own right. 

“Before 2013, my knowledge of most processes was limited to the mere words of books 
on the history of photography.” That is, despite a keen initial interest, in her undergrad- 
uate history of learning photography, she found that whether it was Daguerre, Talbot or 
Herschel, key figures all, the materials seemed remote and boring in terms of percep- 
tion and visual experience. Partly this had to do with the physical quality of the books 
and available digital materials. 

“Most of the historical photos suffer from poor image quality, despite their long and 
complex production process.” She found it a far cry from digital photos that can be imaged 
in real-time and “perfectly presented.” This became what she called a “preconceived mis- 
understanding” of the historical processes that accompanied her for a long time. 
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“In the process of blindly pursuing the commanding heights of digital photography 
technology, I kept asking myself ‘what does photography mean to me?’” After becom- 
ing personally involved with (i.e., “stepping into the domain of “) several alternative 
photographic processes, “I got my own answer for my question.” Her understanding 
deepened and she began to network internationally with photographers with various 
alternative processes as she found “my answer is not static. While my cognition, vision, 
and feelings are constantly updated, iterated and expanded, the answer in my mind is 
becoming more and more clear.” 


While I was translating articles for Handcrafted: The Art and Practice of the Handmade 
Print I was enlightened by the artist profiles. I began to understand why 19th-century 
photography techniques can be used by photographers today. These artists are jointly 
telling a story of their own craftsmanship and their vision which is fascinating. Some of 
these artists used photosensitive gravure, gelatin silver bromide, and other methods. 


In recent years, she has found more materials and publications in China and abroad 
relating to alternative processes of photography. And she has continued to have produc- 
tive exchanges with a wide range of practitioners on both the technical and aesthetic 
aspects of their work as the pace of activity and range of work in the field has been 
expanding, giving rise to what she terms “China’s golden age of the Alternative Photog- 
raphy Process” and a general diversification of visual media. 

In September 2014, Handcrafted: The Art and Practice of the Handmade Printwas published 
by Zhejiang Photography press. At the same time, the Art Museum of Nanjing University 
of the Arts held the DEVELOP: International Alternative Process Photography Exhibition. The 
exhibition included 70 classical photographs mainly composed by international artists. 


As a curatorial assistant, I participated in the preparation of this exhibition. This was 
the first time I personally saw more than ten different kinds of classical photographs 
produced by contemporary photographers. I looked at each one over and over, and 
I couldn’t bear to look away for a long time. 

These photos completely solved my misunderstanding of classical craftsmanship. 
Although I repeatedly browsed many electronic photos during the translation pro- 
cess, I was excited by the different textures I touched with my hands and the percep- 
tions seen by my eyes. 

I was able to experience the true color and thickness of the original work and 
take in the faintly residual chemical smell which was completely different from the 
screen or inkjet printed photos. 


Kong said she 


visited the George Eastman Museum in November 2015. This further opened a door 
for me when the photos I had seen in my history books were placed in front of me. The 
excitement was indescribable. I toured the darkroom and museum and was introduced 
to many early cameras and processes. Additionally, the visit also facilitated the official 
authorization of the George Eastman Museum’s Inventions of Photography’s twelve 
videos to be translated by the School of Media Arts & Communication in Nanjing. 


At the beginning of 2017, Zhong Jianming formed a translation group at Nanjing 
University, which gave her the opportunity to work with Ellie Young from Gold Street 
Studios, Australia, where she held workshops in Beijing. 
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The workshops were held from 2017 to 2018 and offered the translation team the 
ability to translate workshop notes. Team members went to Beijing many times to serve 
as on-site translation work for workshops and translated methods to more than 20 dif- 
ferent processes. 

This laid the foundation for the publication of the Alternative Photography Process 
Series, which followed the 2019 LiShui International Photography Festival “Dialogue— 
International Handmade Print Exhibition.” 


Once a friend who was obsessed with the Daguerreotype asked me which process 
I liked most? I replied “all.” Mordancage master Elizabeth Opalenik once asked me: 
“Which process do you like best?” I replied: “Still exploring.” Whether it is “explora- 
tion” or “all,” such an answer is undoubtedly very greedy! Yes, greedy, I hope to learn 
more processes and spread them across the country. I hope to enjoy the excitement 
of watching original works of different processes, feel the sense of time and space 
spanning the photos made by pioneers more than 100 years ago, and rejoice in the 
healing feeling of indulging in the darkroom. 


Kong Naiis an artist, curator and educator who specializes in 19th-century photographic 
printing techniques. She is driven to expand these processes throughout China and seeks 
to share their history and techniques as additional methods to express. Nai teaches work- 
shops and has also translated several alternative photography books for use in China. 

http://kongnaiphoto.com, IG: kong.nai, FB: Nai Kong 


Thomas Werner, Thomas Werner Projects 


The art world is made up of a series of marketplaces, both for-profit and not-for- 
profit. Some people would like to have their work in museums, others would like to 
exhibit a few pieces at a local art space and generate a new revenue stream through 
sales. We imagine a certain hierarchy within the art world, but as an image-maker, 
you need to choose the portion of the art market that makes the most sense to you 
in terms of your work, goals, time, budget, and career. 

There are different ways to look at the value of a photograph. The inherent value 
of a photograph is the total amount that it costs to make, i.e., the cost of the paper 
and chemicals or ink used to make the print. This does not include the time spent 
to create the piece, only the actual physical cost of production. The perceived value 
of a photograph is the amount that people will pay for a print. Perceived value is 
created in a number of ways. It may be due to the aesthetics of the image, or rarity 
of the subject. It may also have to do with the concept, provenance of the piece, gal- 
lery representation, where the work resides within art history, the collections that 
the artist’s work is held in, and the artist’s exhibition history, among other variables. 

For an artist, the exhibition can often seem like the easiest part of the creative pro- 
cess. A strong solo or group exhibition can validate the hours, days and months put 
into creating a body of work, along with providing the opportunity to sell prints, and 
build your CV while raising your visibility. Sharing your creativity and success with 
friends and colleagues at the opening is always a great evening, but each exhibition 
is one step in the development of your career. It takes time to build a career, always 
be looking toward or working on the next body of work, exhibition, book, or project. 

Concept and context are two basic terms that are important when it comes to 
positioning your work within the fine art marketplace. In its most basic form, a con- 
cept is an idea framing the making of, and/or meaning behind, your work and the 


Photography and Community 281 


context in which it exists. The physical context of your work is where it is physically 
shown, an art gallery, a museum, art fair, magazine, website, and so on. The context 
in which an image appears can change the value and meaning of an image. 

When meeting with a potential client or partner an artist should have a fully 
developed body of work with a consistent voice both visually and conceptually. Some 
image-makers will show a gallerist, collector, or someone at a portfolio review a few 
pieces from different bodies of work hoping that the person viewing the portfolio 
will find something they like. Doing so undermines their chance for success and 
shows that the person is not yet well defined as an artist. 

Reaching out to potential partners and promoting your fine art photography has 
become an unavoidable part of the profession. It has taken on an even more impor- 
tant role with the growth of social media and other outlets for the dissemination of 
writing, interviews, video, and still imagery, all of which are potential avenues for 
building your career. A strong gallery will help market, promote and develop an art- 
ist’s career, but they can only do a portion of the necessary work. 

Build a community of people who not only support you and understand your 
drive and desire, but who celebrate your successes and are truly happy to see you 
grow and evolve as a person and an image-maker. 


www.thomaswernerprojects.com/, IG: thomaswernerprojects 


Pablo Farias, Bats’i Lab 


Pablo is based in Chiapas, in San Cristobal, which is in the south of Mexico. 


I have been interested in photography my whole life. However, I had a career for 
30 years in mostly medicine and international development assistance. A few years 
back, I decided to go back to photography full time, which I have been doing now 
in Mexico. 

Here in Chiapas, we have started a project with some photographer friends called 
Batsi Lab, promoting photography and supporting local photographers with print- 
ing services. We have a dark room and a digital lab, and we decided that we would 
also offer other alternative photographic printing methods. 


A workshop at the Penumbra Foundation provided the framework, and “I have fur- 
ther developed the methodology and now offer printing at the lab with platinum-palla- 
dium processes and digital work.” 

Using photography, Bats“1 Lab provides a range of services to “an indigenous region 
with a vibrant history of cultural diversity.” Pablo and his team are building an alterna- 
tive story as they explore the unique range of culture and diversity in an area with a rich 
Mayan heritage. 

The area contains many Mayan archaeological sites among the indigenous communi- 
ties. The area, however, also experiences “persistent conflict, some level of violence and 
deep poverty. It has never really had a way to build its perspective and its own story since 
the national narrative is Mexico’s.” 

“We are very interested in working with different people to have photography be a 
part of how we can tell the story of this region.” Developing Bats‘i Lab is essential to 
Pablo. “We have space in one of the main cultural centers in town and have constructed 
a photography library and archive with some resources to help people print and develop 
their work.” 
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Moreover, it is a way to recognize that there is a trajectory here, an exciting story. 
Some of the earliest photography was done here in Mexico, exploring the Mayan 
archaeological sites in the 1840s. The US government sent John Lloyd Stephens, a 
New Yorker, as ambassador to Central America. 


They came here twice, and “on their second trip, they had a daguerreotype camera and 
took photographs.” 


They built a diorama, and it burned down, and all of his daguerreotypes were lost. 
There has been photography done to explore the lives of the indigenous communi- 
ties down here since then; there were many photographers in more recent years, 
and we wanted to have a way for the community to have access to that work. 

After that early first trip in the 1840s, photography continued to disseminate 
through the region mainly via outsiders coming and photographing. The British 
archaeologist Alfred Maudsley worked in Chiapas from the 1870s and 80s and pho- 
tographed the archaeological sites. The photographs and artifacts ended up in the 
British Museum. Then there were photographers coming down here to do the tra- 
ditional photography of indigenous people, you know, these classification people, 
pretty horrible work. 

Beginning in the early 20th century, photographers began to develop their work 
down here, and there were a few local photographers. We have photography collections 
by actual photographers, not just people that had their camera and did their vernacular 
photography, but folks who developed photo collections from the 1920s onwards. 

The materiality of photography is imperative, particularly nowadays where images 
and images surrounding us have become such an intangible and permanent part 
of our way of relating to the world, which I find problematic. I mean, I think that 
our experience of photography, our visual experience, the way we look at the world, 
and the way we relate to images as a way of building memory—and identity requires 
working not just in this ephemeral way of digital photography, which is so prevalent 
nowadays, but being able to build an image as a photographer. 


From initially 


capturing something in a photograph, to then having that photograph physically 
present with an opportunity to talk about what it means requires a whole process 
of creating something meaningful. Sharing it physically is very important to me. 
Working not just with digital prints but being able to dedicate the time to create this 
unique feeling of an image printed from light is very important. 

Maybe it is a bit nostalgic, but that we can go back to creating images with light 
is significant. Images on paper, particularly those with the richness of platinum- 
palladium processes and silver-gelatin fiber papers where you feel the images there 
and know that you have tried to create this object, that is exceptional. 

In some way, people have lost sight of what it takes to produce an image with that 
depth of meaning and depth of presence as a printed photograph does, and noth- 
ing against digital photography, I mean, I also do that, but it devalues the whole 
richness of the media. 


Digital gives a false sense that reproducibility is 100% there. However, the physical, 
tactile and dimensional experiences of prints handmade from film and the uniqueness 
of each, and more, is lost. 
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Identify those images that one can use to tell the story expressly, build a memory, 
share something, or create something beautiful. In this craziness of just making 
more and more photographs, we lose sight of what it takes to produce a meaningful 
and beautiful photograph. 

There has been that kind of separation from that visual language; we are losing 
something that was essential. Make an effort to understand how we communicate 
visually and how important it was to develop this visual culture. Now it seems that we 
have lost track of that. 

It is no different from being inundated with information from the internet. It 
is like we lost track of what it means to edit and develop quality information as 
well as what validates information and whatever is needed to understand what is 
meaningful. 

We talk about how social media is democratized and provides greater access to 
expression that opens up more plurality and dialogue that builds a community. 
However, it seems to have in many ways led us in the opposite direction where we 
think very individualistically and do not build community. 

Using photography to tell a story and build a sense of a shared history is essential, 
and it has been necessary for a very long time, and now we seem to lose track of 
that with social media. Newspapers are struggling, magazines have pretty much van- 
ished, and there is less and less capacity to find a way to build these visual narratives 
that are so important in creating a sense of community. 


Pablo Farias formed Bats‘i Lab in 2017 to promote the practice of photography and 
expand public support for its development. Pablo has worked for years in the philan- 
thropic and academic sectors promoting organizations that advance social justice. Pho- 
tography has always been part of his work. In recent years, he pursued training at the 
International Center of Photography and the Penumbra Foundation, focusing on tradi- 
tional and digital printing methods and on the production of photobooks. Web: www. 
batsilab.org, FB: Batsi-Lab, IG: batsilab 


Geoffrey Berliner, the Penumbra Foundation 


The Penumbra Foundation started as a workshop-based organization called The 
Center for Alternative and Historic Photographic Processes. As a workshop-based 
organization teaching alternative and historical photographic processes, Penumbra 
offers an extraordinary educational palette for artists and photographers. 


Penumbra supports artists as a space for teaching and learning. Many people who 
work for Penumbra have either perfected a craft or developed their working methods, 
which lend themselves to the teaching processes they use. When speaking about learn- 
ing versus application of that learning, Geoffrey states, “it is one thing to understand a 
process either intellectually or academically. It is another thing to use that understand- 
ing in a practical way to make art.” Penumbra seeks to sharpen this distinction to sup- 
port those artists who are working today with these processes. 


Students who take workshops not only have access to the process and how it works, 
but they are gaining access to how contemporary artists employ it. 

An individual named Harvey Zucker owned a bookstore down in SoHo in the 
1960s and 70s where he made tintypes, ambrotypes, and daguerreotypes where a 
growing community of people how were reviving these processes. It is fair to say that 
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perhaps these processes have been continually in use until the present day because 
somebody is always bringing them back and using them. 

Penumbra came about to create a community of people who would champion or 
provide resources for artists working in these processes and develop an institution 
based in expressive art and photography with analog photographic processes and 
then grow that community around those themes. 

Other programs followed. The book-making program with a Risograph machine 
led to publishing books and working with artists. The Year-Long Program focuses on 
how to edit a year-long book project. We continually evolve by working to have an 
array of both processed-based but also vision-based workshops. 


Simply learning a process is not art. 


The process of making art follows a different trajectory. However, they do go hand 
in hand. Anyone can learn how to make a tintype or wet plate collodion photo- 
graph, but that does not make an artist. It makes a practitioner. 


Penumbra’s library provides an extensive and unique collection of primary source 
material for the photographic community, photographers, artists, historians, photo- 
conservators and photo-restorers. “We have one of the most comprehensive libraries of 
historical and early photographic manuals, which dates back to the 1840s.” 

“We are interested in the image, the expression of the photographer and artist, but 
we are also interested in all aspects of the processes involved.” Penumbra seeks to be a 
place “where people can find their voice, bring their voice, listen to other voices, have 
support, all in an environment that’s not judgmental.” 

Geoffrey feels “being a human is to create or make something. A part of being human, 
even just making a cup of coffee in the morning, we all want to make something. We all 
want to create something.” 


Making art is different, and the people who become artists need to learn who they 
are or struggle with who they are by going into those places where most people do 
not, which is uncomfortable. Next is finding a medium to express their vision. Is it 
relatable, does it touch other people, does it identify something that other people 
do not have or know about themselves? Having an emotional element to the work 
creates an interactive element starting with introspection. Artists do that. 


Penumbra’s long-term vision “is to develop education beyond the workshop with 
more vision-oriented classes through long-term project courses, editing, writing, and a 
focus on how to define oneself as an artist.” 

This vision includes widening access to the greater community of international artists 
“where we can converse and understand how other artists apply these processes in dif- 
ferent and exciting ways. Additionally, we support artists through our residency, lectures, 
employment, internships, and workshops.” 


We have and will continue to develop outreach programs to bring young, under- 
represented students into our community through our Youth Scholarship Program 
and our year-long Youth Program. 

Sometimes we choose a method of artmaking, sometimes it chooses us. It is teleol- 
ogy. We are all, in some respect, trying to find ourselves through our existence on 
this planet. Why are we here, and what is our purpose? We may never find that out, 
but most people never ask that question. 
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Elizabeth Greenberg, Maine Media Workshops + College 


Currently, I work at the Maine Media Workshops & College, where I am the Arnold 
and Augusta Newman Provost. I have a long history with the Newmans, and we 
(Maine Media Workshops + College) wanted to make sure that it was not only some- 
thing visible within the institution, but the stewardship of that endowment will now 
forever live with the provost position long after my tenure. 

I am always a photographer and a teacher. The only way to be a good educa- 
tion administrator in the arts is to be in the classroom, know the students, and be 
current. 

I have wanted to be a photographer since I was 12 years old; it is part of who Iam 
and how I experience the world. When I realized that you could carve out a career 
path in life, I decided that is the road. I am a big believer in doing what you are pas- 
sionate about. 

These choices have allowed me to live a life in photography that I could never 
possibly have imagined. I worked as an assistant in New York City, and I am grateful 
to have been part of that and to work in the commercial world. I then realized how 
much I enjoyed teaching and finding a way to redirect my path in that direction. 

Many photographers work in terms of projects, and I do not do that. For me, it’s 
one long continuum, and I can look at images I make now and refer to work I made 
early on and am still interested in the same things. I see them differently, and my 
understanding of them will certainly continue to evolve. 

I fell in love with black and white photography, and vision is everything when see- 
ing the world in black and white and exploring what is seen. I do not think of the 
work as being subject or project-driven. 

Teaching and being a school administrator are full-time jobs and can be all-con- 
suming. I never stopped making work, though, and it is important to move it to the 
top of the priority list. 

It’s also important to talk with students about suspending expectations of their 
work. Photography is one of the scariest things when we press the shutter and then 
think we have done something great, like every picture we make will be the next 
masterpiece. 

Arno Minkkinen now has a lifetime of work that he started in graduate school. He 
is still adding to the body of work, and he photographs all the time. Nevertheless, 
even he will say that if he gets one or two outstanding pictures a year, that is a suc- 
cess. Furthermore, photographers today can quickly go out and make 400 pictures 
in half an hour. Quantity does not equal quantity. 

Making the picture is the easiest part, spending time with the image and under- 
standing its relationship to other pictures is the really hard work. The great thing 
about critique is sharing the work with other people. 

You cannot photograph intention. What you photograph is what you put into it, 
and it’s going to come out in the subject matter differently. Fully understanding 
the work is about looking at it and accepting the photograph that you’ve made as 
something separate from your experience of making it. Nobody cares if you were 
happy or sad, or if you had a great lunch or were running late, they only have the 
photograph to contend with. 

The editing process and putting together a body of work involves looking at the work. 
With my project Imaginary Places, Iam at 14-1500 images, and it is an editing nightmare. 

What I mean by seeing is, to stop knowing and just practice seeing, and it sounds 
so corny. However, keep your eyes open and suspend expectations. Do not go out 
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with intent. Go out to discover and learn with an open mind and heart. Not every- 
thing is as you believe it to be, which does not just imply that every picture must be 
imaginary or fictional. 

It will be even harder to make work when it has to be something that not only 
drives you but that you can commit to and that you can do, and hopefully it’s some- 
thing that you’re passionate about. What do you do with it? Well, now what? On that 
front? I think there’s no one answer. 

IG: etgreenberg www.elizabethtgreenberg.com 
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gelatin 46, 133, 173, 175, 206, 215, 224; 
chemical by-products 177; chloride 210, 
234, emulsion 64; papers 230 

gelatin dry plate 46-47, 170, 173-174, 
182; Burke, Amy 47-50; coating 177; 
conservation and image degradation 
181-182; development 179-181; exposure 
178; fixing 181; nitrates, application with 
176-177; noodling 177; precipitation 176; 
ripening 176-177; silver-gelatin developing 
agents 171-182; silver-gelatin technology 
170-171; speed and ISO 177-178; substrate 
174-176; Urankar, Nejc 50-52 

gelatin-silver 273 

gelled collagen (gelatin) 224 

generational loss 186 

George Eastman Museum 54 

Gerlach, Luther 44-46, 55; Burning Bush 44, 
Catalysts of Change 45; Giant Kelp #5 45 

Ghost of Tuol Sleng Genocide Museum #2 
(Danh) 20 

Giant Kelp #5 (Gerlach) 45 

gif (graphics interchange file) format 269 

gilding 152 

Girl on a Swing (Bloomfield) 103 

Girl with Pomegranate IT (Bloomfield) 102 

glass 131, 161, 174; clear glass ambrotypes 137; 
corrosion 168; cyanotype on 138; stained 
glass 161, 174 

gleaming plate 151 

glossy 218 

glossy albumen 218 

glycerin development 248 

glyoxal 170 

Goddard, Paul Beck 151 
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gold 205 

gold chloride 152 

gold fixer toning 229-230 

gold toners 229 

gold toning 229 

Gonzalez, Tony 110-113, 125; Untitled From 
the “Prica” Series 111; Untitled From the 
White Rabbit Series 110 

Gowanus Superfund Site 57 

Graphics Interchange File 269 

Gray, Gustave Le 147 

Greenberg, Elizabeth 285-286 

Greene, Alan 114-117, 125; TGV (P6230412) 
115, TGV (P6230849) 114, TGV 
(P8131259) 116 

Guanayara, Cuba (Witek) 17 

Guillot-Saguez, Jaques-Michel 144, 146-147 

gum acacia 101, 207, 259-260 

gum dichromate 101, 196-197, 205, 241, 
249, 256 

gum dichromate processes 101, 241, 249, 
257-259, 264; application 262; clearing 263; 
combination printing possibilities 263-264; 
conservation and image degradation 264; 
development 263; exposure 262-263; 
registration 261-262; sensitizer 259-261; 
sizing with paper 261 

gum printing methodology 101-102 

gun cotton 133 


Haines Gallery 54 

hand-painted grid-patterns 116 

Hanford site 87 

Harman, Alfred 171 

Hauron, Louis Ducos Du 258 

Hayama, Noboru 265 

Helios (Paine) 7-8 

Herschel, Sir John 74, 116, 127, 196, 234, 250 

Herschel’s fixer (sodium thiosulfate) 196 

Hewlett Packard 265 

hexavalent chromium 101-102, 205, 257, 260; 
Bloomfield, Diana H. 102-105; Gonzalez, 
Tony 110-113; James, Rodney F. 106-109 

hexavalent chromium-based processes 197 

Hg 157 

hieroglyphic alphabet 195 

highlights 137, 139, 208-209 

HNO, 136, 204 

Holocaust 39 

hominids 194 

hot filter 131 

hot plate 224 

Huarcaya, Roberto 97-98, 124; Amazogramas, 
Danzas Andinas and Andegramas 97; 
Children Dancing Scissors 96, Series of Two 
Photograms 97 

hue 270-271 

human visible light spectrum (HVLS) 128, 129 

Hunt, Robert 148, 159, 165 

hyalotype 33 


hydrolysable tannins 148 
hydrolyzed collagen 133, 206, 223 
hydrometer 164 

hydrophilic 223 

hydrophilic collagen (gelatin) 223 
hydrophobic 163, 223 
hydroquinone 141, 172 
hydroquinone + metol 172 
hygroscopic materials 205 
hyperobject 80 

hypo sulfate 196 


ICC (International Color Consortium) color 
profile 271 

Ilford 171 

illumination 272 

immersion 142 

immiscible particles 132 

Indigo 265 

infrared film 131 

infrared waves 126 

inkAID treated pigment print 267 

inkjet combination printing 241, 249 

inkjet printing 113, 265 

ink output option 192 

insoluble or immiscible particles 132 

intaglio printmaking 196 

interior sizing 206 

International Color Consortium (ICC) 271 

internegatives 186 

inter-positive 186 

iodide 35 

iodine 155; (iodides) 135; flakes 156; gas 156; 
vapor 19 

iodine flakes 156 

iodine vapor 19 

iodized 142, 147 

ionic bonds 134 

ionic compounds 200 

ionic salts 197 

IR filter 131 

iron (ferrous sulfate) 148 

iron-based photographic processes 203 

iron-based processes 197 

iron developer 165 

iron-iron 203-204, 234, 249 

iron-iron processes (cyanotypes) 234-235, 
249; application 239; combination printing 
possibilities 241; conservation and image 
degradation 241-242; cyanotype sensitizing 
solutions 238; exposure 239; genesis 
of 235-238; processing setup 239-240; 
toning 240-241; ware cyanotype sensitizing 
solution 238-239 

iron-platinum 87, 263 

iron-platinum/palladium processes 241 

iron-silver 96, 203, 241, 263 

iron-silver processes 241, 250-251; (Van Dyke) 
brown printing out process 252; genesis of 
251-252 


iron sulfate 159, 165 
iron-uranium 79 
ISO 140 


Jacobson, Quinn 36-39, 54; about 37-39; 
Dusty 36, Teepees 37 

James Ambrose Cutting 159 

James, Rodney F. 106-109, 125; Untitled 2 
From Anthropomorphosis Series 106; Untitled 3 
From Anthropomorphosis Series 107 

Joint Photographic Experts Group 268 

Jones, Daniel 160 

jpeg 268 

jpeg algorithm 268 

Justus baron von Liebig 159 


kallitype process 96, 203, 253, 257; 
application 254-255; characteristics 254; 
combination printing possibilities 256; 
conservation and image degradation 256; 
exposure 255; processing setup 255-256; 
sensitizing solutions 254; silver-iron 
toning 256 

Kasebier, Gertrude 259 

Kelvin 272 

Kendall, J. D. 172 

Khan, Ali Ahmad 214 

Kirschmann, Ktimei 78—79, 122; Delator Solar 
78; untitled 79 

Kiss, Bob 81-83; Andy Warhol (Resident Alien 
Series) 81, Curly Seed Pod 82 

Kloen, William 160 

Kodak 118, 171, 272 

Kristallnacht 39 


Lactuca sativa (Rodrigues) 62 

Lagenheim brothers 33 

Landa, Benny 265 

laser printer 138, 273 

laser printing 265 

latent image 80, 143, 147 

Laurent, Jean 212 

layering processes 241 

lens(less)-based imagemakers 1-3; calotype 
13-19; daguerreotype 19-32; gelatin dry 
plate 46-52; niepceotype/hyalotype process 
33-35; pinhole effect 3, 3-13; wet plate 
collodion 35-46 

lens-less cameras 3 

leptographic paper 212 

Leslie Cordon (Anderson) 65 

LGBTQ+ individual 67-68 

light-based technologies 183; aspect ratios 
and resolving power 186-188; conservation 
and image degradation 192-193; digital 
light capture technology 183-184; digital 
negatives and positives 188-192; digital 
sensors 184-185; digital to analog print 
media 185-186 

light valve technology (LVT) 186 
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linearization 189; before and after 191; 
defined 188-189; digital negative 
methodology 192 

liquid ammonia 142 

liquid hardeners 181 

liquid meniscus 152 

lithium 135 

lithium chloride 213 

London Botanical Society 235 

lossless compression algorithm 269 

lossy compression algorithms 268 

Lower Yosemite Fall (Danh) 21 

Lumiére Brothers 173 

luminance 270-272 

LVT 186 

LZW (Lempel Ziff Welch) 269 


Maayan, Dror 33-35, 54; about 33; Eye, The 34; 

Paintography Series 33 

Maddox, R. L. 46, 64, 170, 212 

Maddox’s process 170 

magnesium chloride 213 

Maine Media Workshops + College 285 

Majeed, Riham 277-278 

Making Mochi (Suzuki) 217 

Malde, Pradip 87, 93-96, 124; Bu Sands 93; 
Kigundu 3, Front. A Hand-Forged Gentle 
Cutting Tool That Has Been Passed Down 
Several Generations 93 

Malde-Ware printing 87 

Malde-Ware printing out 
process 87 

Mama Dragons 67-68 

Maria Cartones (Turok) 91 

Martinez-Canas, Maria 72—74, 122; Civitella 
POP 11 x 14 Works: Edvard Grieg #3 73; 
Duplicity As Identity John Doe/Richard 
Roe-Untitled 001 72 

Martinez-Canas, Rosario 99-101, 124-125; 
Documented Identity—Passport 99; Documented 
Identity—Players Club 100 

Martinez-Sanchez, José 212 

Maskell, Alfred 258 

materiality 120 

Mathieu, P. E. 229 

matte 60, 210-212 

matte albumen 218 

matte finish surface 210 

maximum black 190 

McClure, Luciana Quagliato 118-121, 125; 
Fragmented in Mirror 120; materiality 120; 
Wanderer 118 

medical X-rays 127 

mercury 155, 170 

mercury oxide 19 

metal compounds: chromium 205-206; 
gold 205; iron 204; palladium 204—205; 
platinum 205; silver 204; sizing 
205-207 

metallic silver 196 
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metals 131, 135, 200; base metals 201; noble 
metals 201; properties 200-201; transition 
metals 201, 203 

metol 179 

Microsoft 269 

midtones 137, 139, 208-209 

Mikado (Urankar) 50 

Milk, Harvey 68 

mining 203 

modern ovary 119 

monitor 185, 172 

mono-methyl-para-aminophenol sulfate 
172, 179 

mono no aware 125 

Munch, Edvard 19 

Museum of Modern Art in New York City 38 


Na, 244, 246 

Nai, Kong 278-280 

Nansen, Fridtjof 53 

natural hydroquinone 179 

natural inorganic pigments 260 

natural organic pigments 260 

near infrared 131, 139 

near infrared (NIR) colors prints 131 

negative developer 165 

negative/ positive and base + fogs 
relationship 190 

negatives image 138-139 

negative valence 200 

Nicol, W. W. J. 96 

Niépce, Joseph Nicéphore 19, 196, 211 

niepceotype 33-34 

niepceotype/hyalotype process 33-35 

Nine Symptoms no. 9: Euphoria, 2004 
(Estabrook) 14 

nitric acid 165 

nitro-cellulose 35, 133, 207 

nitro-cellulose solid material 133 

nitro-cellulose solution 35 

noble metals 135, 201 

non-actinic 161, 174, 222 

non-corrective lenses 115 

non-water soluble 133, 146, 207 

non-water-soluble proteins 133 

noodled 170 

noodling 177 

Notre Dame at Midnight (Buchman) 56 

Nuclear Armed F-105D (Russel and 
Witherspoon) 85 


Obernetter, Johann Baptist 212 

obstreperous daguerreotyping 26 

Oelklaus, Heather 4—6, 52; Garden of the Gods 
Parking Lot 4, Truck Camera Exposing Garden 
of the Gods Parking Lot 4 

orthochromatic 26, 129, 171, 176, 186, 198 

orthochromatic film 129 

orthochromatic formulations 164 


orthochromatic process 26 
orthochromatic spectrum 129 
oscilloscope 73 

Ostwald ripening 171 
Ostwald, Wilhelm 171 

oxalate 203 

oxalic acid 141 

oxidation 164, 199, 201, 227 
oxidation states 201 

oxidizers 135 


Paine, Stephanie L. 7-10, 52; about 9-10; 
Helios 7-8, 10; image-based artist 9 

Paintography Series (Maayan) 33 

palladio 242 

palladiotype 87, 136, 203 

palladium chloride 204 

palladium POP 87 

palladium toner 229 

panchromatic 130 

panchromatic film 130 

panchromatic silver-gelatin dispersions 175 

paper 131, 185 

paper negatives 196 

Pasture with Sheep (Kasebier) 259 

PC-based photo editing 113 

Pencil of Nature, The 143 

Penn, Irving 83 

Penumbra Foundation, The 281, 283 

Periodic Table of Elements 134, 201, 202 

Phenidone A 180 

Phenidone B 180 

Photo Acquaint, The (Demachy and Maskell) 258 

photochemical iron compounds 74 

photo-grade 223 

photo-grade gelatin 223 

photographic color range 130 

photographic linearization 189 

photographic medium 127 

photographic spectral sensitivity 128-131 

photographic tones 128 

photographic transmitted reproduction 
265-266 

photography 9, 73, 94, 126; alternative 
photography 2; cell phone photography 51; 
defined 127; genesis of 127 

photons of light 131 

photosensitive dyes 171 

photosensitive impression 128 

photoshop document 269 

physical development 143 

Physics and Art of Photography, The (Beaver) 
69, 122 

pica liters 189 

pictographic 195 

picture elements 131, 188 

Picture History of Photography, The (Pollock) 18 

pinacyanol 171 

pinhole cameras 3, 5 


pinhole effect 3, 3-13; Crane, Jennifer 10-13; 
Oelklaus, Heather 4—6; Paine, Stephanie L. 
7-10 

pipette 224 

pixels 131, 188 

Pizzighelli, Giuseppe 87 

plain paper 272 

plastics 132 

plate holder 159 

platinotype 136, 197, 203, 234 

Platinotype Company 242 

platinotype, palladiotype and ziatype 87, 
136, 203, 242, 250; application 246; 
characteristics of 243-244; combination 
printing possibilities 248-249; conservation 
and image degradation 250; developers 
247; developing out process 245-250; Eder, 
Anne 88-90; exposure 246-247; genesis 
of 242-243; Malde, Pradip 93-96; process 
83, 87; processing setup 248; sensitizing 
solutions 246; toning 248; Turok, Antonio 
91-92 

platinum group metals 201 

platinum prints 250 

platinum toner 229 

platinum-palladium prints 95 

platinum-palladium process 104 

plexiglass 161, 174 

plexitypes 35 

plexitypes process 35 

png (Portable Network Graphics) 268 

Poitevin, Alphonse Louis 101, 258 

polaroid film 71 

Pollock, Peter 18 

polymer 133, 222 

polysaccharide 207 

Pont Neuf (Atget) 224 

Ponton, Mungo 196, 258 

Portable Network Graphics 268 

Portrait of Amelia (Burke) 47 

Portraits from Madison Avenue 38 

positive chemical valences 135 

positive developer 165 

positive image 137-138, 209 

positive valence 200 

post-processing options 149 

potassium 135 

potassium bromide 173 

potassium carbonate 247 

potassium chloride 213 

potassium cyanide 142, 166 

potassium dichromate 205, 238 

potassium ferricyanide 74, 196, 204, 235, 238 

potassium hydroxide 179 

potassium iodide 140, 142, 162 

potassium nitrates 165, 175 

potassium oxalate 141, 243, 247 

potassium oxalate monohydrate 247 

potassium phosphate monobasic 247 
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potassium tetra-chloroplatinate 87, 205 

powers of expressiveness | 

precious metals 201 

precipitation 173 

premixed paint 260 

preservatives 179 

preservatives in developer solutions 179 

preshrinking paper 261 

primitive cameras 3 

primitive photography 115 

print media 185, 194-196; argentotype, 
brown print, argyrotype and kallitype 
250-251; baths for salt, albumen, collodio 
and gelatin chloride 226-227; (Van 
Dyke) brown printing out process 252; 
chromium-based processes 258; collodio 
chloride, silver chloride in organic 
colloidal dispersion 221-223; condensed 
timeline of photographic transmitted 
reproduction 265—266; conservation and 
image degradation 230-234; digital printing 
267-275; digital reproduction 265; double 
salt combinations 199; gelatin chloride 
223-226; gum dichromate 257-258; 
gum dichromate characteristics 259-264; 
hexavalent chromium in a colloidal 
dispersion 257-258; iron compounds 
203-204; iron-iron, cyanotype 234-242; 
iron-platinum, palladium 242; iron-silver 
250-251; iron-silver processes 251-252; 
kallitype process considerations 252-257; 
light-sensitive materials 196-197; metal 
compounds 204-207; photo specific terms 
208-210; platinotype and palladiotype 
242-243; platinum and palladium 
developing out process 245-250; platinum 
and palladium processes 243-244; reactions 
197-198; redox 199-200; silver chloride 
toning 227-230; silver printing out 
processes (POPs), salt albumen, collodio 
and gelatin chloride 210-221; single salt 
combinations 198-199; transition, noble 
and base metals 200-203 

print(less) contemporary imagemakers: 
albumen 60-63; brown print 96-101; 
cyanotype 74—79; digital capture and 
reproduction 113-121; hexavalent 
chromium 101-113; palladiotype 87-96; 
platinotype 87-96; salt printing 55-60; 
silver-gelatin 64—74; uranotype 79-87; 
ziatype 87-96 

printed digital negative and positive 187 

printers 185 

printer software 189 

printer type 189 

printing in uranium 80 

printing out 55, 60 

printing out processes (POPs) 64, 216 

processing baths 216 
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process in protest 153-154 
professional digital cameras 183 
ProPhotoRGB 272 

Protection (Taylor) 40 

prussian blue (ferrous ferrocyanide) 235 
psd (photoshop document) 269 
pseudo tannins 148 

Punctaria latifolia (Atkins) 237 
pyrocatechol 141, 180 

pyrogallic acid 141, 148, 165, 180 
pyrogallol 166 

pyrogallol developer 165 
pyroxylin 133 


radiant energy 125-127; additive primary 
colors 136-137; chemical and material 
considerations 131-132; colloids 132-135; 
covalent and ionic (electrovalent) bonds 
135-136; developers 141-142; digital media, 
light-based technologies 183-193; exposure 
139-141; negatives 138-139; photographic 
spectral sensitivity 128-131; positives 
137-138; silver amalgam, daguerreotype 
151-159; silver halide, calotype 142-150; 
silver halide, gelatin dry plate 170-182; 
silver halide, wet plate collodion 159-169; 
waves and color 127-128 

Radioactive Lilies (Arai) 28 

rapid fix 166 

raw 133, 268-269 

Rayleigh, Lord 265 

reactive ammonium 200 

redox 199-200, 240 

redox reactions 199-200, 203 

reducer 200 

reducing agent 141 

reduction 74, 102, 174, 199 

registration 261 

Regnault, Henri Victor 159 

renaissance 3, 25, 187 

resin-coated 273 

resin-coated (RC) paper 273 

resins 213 

resin soaps 213 

resolution 188 

restrainers 148, 179 

reticulation 180 

RGB color profiles 270 

Richards, Diane Deery 75-77, 122; Aurora 
borealis 75; Sticks and Stones 76 

RIP (raster image processor) software 189, 192 

ripening 173 

Risograph 265 

RLE (run length encoding) file 269 

rochelle salts 255 

Rodrigues, Alida 60-63, 121; Lactuca sativa 62; 
Schrizocarpic cremocarps 61 

rouge 156 

ROYGBIV 128 


Russell, Nick 84-87, 123; Atomic Bomb Dome 84; 
Nuclear Armed F-105D 85 
rust 199 


Sabatier effect '71 

safelight 130 

salt(s) 162-163, 175, 215 

salt albumen solution 60 

salted collodion solution 162 

salt printing 55, 210 

salt printing methodology 55, 58, 214-215, 
231; Blum, Gary Edward 58-60; Buchman, 
Melitte 56-58; silver 215-216; sizing 
material 215 

Sasson, Steve 183 

saturated dichromate solution 101-102 

Saturation 270 

scanner 71, 184, 270 

scanning technologies 183 

Schénbein, Friedrich 159 

Schramm, Robert 79 

Schrizocarpic cremocarps (Rodrigues) 61 

Schulze, Johann Heinrich 196 

Self-Portrait as a Drowned Man (Bayard) 153 

self-willed daguerreotyping 26 

Series of Two Photograms (Huarcaya) 97 

serum albumins 133 

shadowgraphs 196 

shadows 137, 139 

Sheldon Museum of Art 23 

Shoah 39 

siderotype 197 

silica gel 156 

silver 204 

silver-amalgam 19 

silver amalgam, daguerreotype 151-159 

silver-based direct positives 137 

silver bath 163 

silver-bromide 46, 198 

silver-bromide gelatin 46 

silver bromo-iodide 151 

silver-chloride 151, 210 

silver chloride toning 227 

silver chloro-bromide 199 

silver-(D)-fluoride 199 

silver-gelatin 64; Anderson, Kimberly 65-68; 
Beaver, John 69-71; eveloping agents 
171-172; film negative 178; Martinez-Canas, 
Maria 72-74; plate 139, 209; prints 67 

silver halide 13, 55-60, 64-74; calotype 
142-150; gelatin dry plate 170-182; wet 
plate collodion 159-169 

silver halide paper 147 

silver-iodized 143 

silver-iodizing methodology 146 

silver mirroring 182, 230 

silver nitrate (AgNO3) 46, 55, 60, 96, 136, 148, 
165, 196-197, 204 

silver oxidation 168 


silver printing out processes (POPs) salt 
albumen, collodio and gelatin chloride 
210-234; albumen printing 211; albumen 
printing methodology 217-221; baths for 
salt, albumen, collodio and gelatin chloride 
226-227; chloride and silver, separate 
solutions of 210; chloride salts 213; collodio 
chloride 211-212, 221-223; conservation 
and image degradation 230; gelatin chloride 
212, 223-226; salt printing 211; salt printing 
methodology 214-216; silver chloride, 
single solution of 210-211; silver chloride 
toning 227-230; sizing 212-213 

silver printing processes 204 

silver-salt 13, 35, 46, 197, 211 

silver salt-collodion solution 212 

silver-salt POP ratio 71 

silver sulfumate 204 

Silver Sunbeam, The 115 

simple covalent bonds 135 

simple covalent bonds 135 

single capture sensors 183 

single salt combinations 198, 199 

Situations Seen From Considerable Distance 
(Spagnoli) 54 

sized manufactured fine art 
papers 272 

skim milk 133, 207 

smartphones 184 

smelting 203 

Smith, Eugene 92 

Smith, Hamilton 160 

sodium 135, 166; acetate 141; 
argento thiosulfates 152; carbonate 
monohydrate 247 

sodium acetate 141, 255 

sodium argento thiosulfate 142 

sodium carbonate 172, 240 

sodium carbonate monohydrate 247 

sodium chloride 55, 135, 213 

sodium citrate 215, 218, 247, 255 

sodium citrate dihydrate 247 

sodium sulfite 142 

sodium tetrachloropalladate 204 

sodium tetrachloropalladate (II) 87 

sodium tetra-chloroplatinate 87 

sodium thiosulfate 35, 142, 152, 181, 196 

sodium thiosulfate fixing process 142, 149 

software designers 185 

solar storm 192 

solarigraphy 79 

solarization 34 

solvent transfers 273 

Spagnoli, Jerry 24-32, 54; American 
daguerreotypists 24—26; Anatomical Detail 24, 
Da Vinci and Michelangelo’s drawings 25; 
Untitled Photomicrograph 25 

spectral sensitivity 151 

spectrophotometry 192 
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sRGB (Standard Red Green Blue) color 
profile 272 

stained glass 161, 174 

starch(es) 132, 206, 213, 215 

starch-treated papers 213 

stereo cards 221 

sterling silver 136 

Sticks and Stones (Richards) 76 

Still Life of Flowers in a Basket (Lumiére 
Brothers) 173 

stopcock burette 175-176, 225 

storytelling 49 

strontium 135 

strontium chloride 197 

subbing 161 

substrates 131 

subtractive color 102 

subtractive primary colors 136, 185, 208, 
208-210 

sugar 165 

sulfuric acid 165 

Sullivan, Richard 87 

sun 128, 189 

sun pictures 196 

surface acutance 189 

surfactant 218, 239, 246 

suspensions 132 

Suzuki, Shinichi 217 

swelling 175 

SWOP CMYK 270 

synthetic hydroquinone 179 

synthetic polymers 273 

syringe 224 
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Tagged Image File Format 269 

Taichi at the Age of 16 (Arai) 30 

Talbot, William Henry Fox 13, 55, 145, 
146-147, 159, 197, 211, 235, 251, 258 

talbotypes see calotype 

tannic acid 141 

Target House Bldg. T828 (Morning Light) 
(Blum) 59 

tartaric acid 96 

Taylor, Rashod 40-43, 54; Frederick Douglass 43; 
Future, The 41; Protection 40 

Teenagers: Tomorrow's History (Arai) 32 

Teepees (Jacobson) 37 

test strips 178 

TGV (P6230412) (Greene) 115 

TGV (P6230849) (Greene) 114 

TGV (P8131259) (Greene) 116 

thiosinamine 142 

thiourea 142 

Thomas wildfire 45 

Three Sisters (Witek) 18 

thymol 175 

tiff (tagged image file) format 269 

tincture 163 

tintypes 35, 167 
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tone 137 

toned silver chloride salt print tests 228 

toning 240-241 

Train 4a Grande Vitesse (TGV) 116 

transfer material 273 

transfer methods 241, 249 

transition metals 201, 203 

transparent film 185 

Trees and Ice #4 (Beaver) 70 

tricolor gum process 104 

Trinity test site 87 

trophy aluminum 161, 174 

Truck Camera Exposing Garden of the Gods 
Parking Lot (Oelklaus) 4 

Turok, Antonio 91-92, 123-124; Maria 
Cartones 91; Widows of Guatemala 91 

tween 20 239, 246, 254 

twin-lens Rolleiflex camera 72 

Twisted Little Oak (Urankar) 51 


ultraviolet 129 

ultraviolet exposure units 129 

Unknown Mama (Anderson) 66 

unsized fine art paper 273 

Untitled (Kirschmann) 79 

Untitled 2 From Anthropomorphosis Series 
(James) 106 

Untitled 3 From Anthropomorphosis Series 
(James) 107 

Untitled Boneyard Creature (Eder) 88 

Untitled From the “Pica” Series (Gonzalez) 111 

Untitled From the White Rabbit Series 
(Gonzalez) 110 

Untitled Photomicrograph (Spagnoli) 25 

uranium printing see uranotype 

uranium salts 79 

Urankar, Nejc 50-52, 55; Mikado 50; Twisted 
Little Oak 51 

uranotype 79-80, 136; Kiss, Bob 81-83; 
Russell, Nick 84-87; Witherspoon, Charles 
84-87 

USP plain collodion 162, 210 

UV light 60 

UV radiation 235 

UV rays 129 

UV-sensitive photo materials 129 


valence 200 

Valley of the Shadow of Death (Fenton) 160 
Van Dyke brown process 96, 97-98, 101 
varnishing 167 

Vaught, Jon 265 

Victor, Niépce de Saint 79 

video display resolution 188 


Vietnam Nebraska 23 

Vietnam War 22 

visual art and storytelling 195 
vitamin C (ascorbic acid) 179 
Vogel, Hermann 171 

von Hubl, Arthur 87 


Wanderer (McClure) 118 

Ware, Mike 87 

washing soda (sodium carbonate) 172 

Washington, Augustus 154 

water-based printer ink 265 

watercolor 101-102, 259-260 

watercolor pigments 260 

water soluble palladium 87 

Watkins, Carleton 22 

watt seconds 140 

Wedgwood, Thomas 196 

Werner, Thomas 280-281 

Weston, Edward 12 

wet-collodion process 159 

wet plate: process 38, 164; tintype 167 

wet plate collodion 34-35, 169, 170, 216; 
collodion glass negative 138; conservation 
and image degradation 167-168; developing 
agents 164-166; digitizing 167; exposure 
164; fixing 166; fundamentals of 160-169; 
Gerlach, Luther 44—46; Jacobson, Quinn 
36-39; negatives 168; process 46; silver bath 
163-164; substrates 161-163; Taylor, Rashod 
40-43; varnishing 167; washing 166-167 

white points 137, 139, 190, 
208-209 

Widows of Guatemala (Turok) 91 

Williams, Scott A. 172 

Willis, William 87, 242 

wirephoto 265 

Witek, Wlodek 17-19, 53; about 18-19; 
Guanayara, Cuba 17; paper conservator 19; 
Three Sisters 18 

Witherspoon, Charles 84-87, 123; 
Atomic Bomb Dome 8&4; Nuclear Armed 
F-105D 85 

Wohler, Friedrich 172 

workflow 164, 178 

World War II 87 


xanthan gum 71, 207 
xerox 265 
X-rays 127 


Zhejiang Photography press 279 
ziatype 87 
Zyklon B 39 


